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Five Horse-power Vertical Engine. 


The engravings on this pagé represent a 
five horse-power vertical engine, which is 
representative of several sizes of the same 





construction admits of the base being dis- 
pensed with, and allows the bottom of the 
main frame to be bolted direct to the keelsons, 
in case the engine is required for‘a launch. 
The engine has a double crank, the shaft 


type now being put on the market by the) projecting on each side for the reception of 


Pennsylvania Diamond Drill and Manufac- 
turing Company, of Birdsboro, Pa. These 





'a fly wheel and driving pulley, or the driv- 


ing belt can be run directly on the rim of 
the fly wheel, 
which is finished 
for that purpose. 
The connecting 
rod is T-ended, 
the bolts which 
secure the brasses 
to its ends being 
made to screw in- 
to the outer brass, 
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a portion of which is counterbored into the 
crosshead, and is secured from turning by a 
pinching screw. The wearing surface of 
the crosshead brasses is made convex, to fit 
the concave bored surface of the guides. 
The piston rod is screwed into the top of 
the crosshead with a square thread, and 
fastened with a gun metal jam nut; the 
general construction of 
crosshead and its be- 
longings is shown in 
Figs. 4 and 5. 

The eccentric strap 
is offset, to receive the 
eccentric rod, and the 
eccentric rim is made 
unusually deep, to 
counteract the offset 





parts, separated by a movable lantern brass. 
Any water following the rod through the 
upper portion of the stuffing is caught in 
the lantern. brass, and when the brass is full 
the surplus is drawn off through the drain 
pipe shown in Fig. 1. The water which 
remains in the lantern brass serves to 
lubricate the rod, and will not find its way 
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Fig. 6. 


engines have been designed by Mr. W. F. | as shown in Fig. 5, thus serving to take up 


Durfee, general manager for the company. | wear. 


An inspection of the perspective view will 
give an idea of the general appearance of 
the engine, while the outline cuts will show 
some details of construction not common in 
engines of this class. 

The base of the engine is circular, and is 
made separate from the main frame, which 
is secured to it by internal bolts. This 


The brasses are fitted metal to metal, 
and when there is any lost motion from 
wear, one or both of them are scraped on 
their legs sufficiently to take it out. 

The crosshead is a steel casting, into 
which enter on the sides the stems of the 
T-shaped crosshead brasses. Each brass 
has a square-threaded screw cut on its stem, 





which passes through an adjusting nut, 





strain of this rod. The shaft governor 
pulley is cast in one piece with the eccentric, 
which is made of a steel casting; the eccen- 
tric straps are also steel castings. The con- 
struction of eccentric and strap is shown in 
Fig. 6. 

The stuffing-box is of gun metal, and is so 
constructed as to avoid water following the 
piston rod, and therefore besmearing the 
engine. The stuffing is divided into two 





through the lower portion of the stufling, 
because there is no pressure on it, the press- 
ure having been relieved by the drain pipe. 

The slide valve is of the rocking three- 
ported construction; it is movable radially 
on its stem, and is kept up to the face by 
springs; this arrangement maintains the 
valve tight as it wears. The valve stem is 
provided with a solid collar, whichis ground 
steam tight into one of the bearings of the 
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stem, which thus passes out of the steam 
chest without a stuffing-box. 

* There is a chamber around the valve stem 
for the purpose of collecting any water that 
may find its way there, this water passing 
off by a drain pipe from the under side of 
the chamber. 

The cylinder is made thicker than usual, 
in order to have the steam passages within 
its thickness, thus improving the symmetry; 
these features are shown in Figs. 2 and 3. 
The top of the cylinder is covered by a 
nickel-plated bell-shaped dome, surmounted 
by a gilt eagle. Fig. 7 shows the method 
by which this dome is secured to the cy]- 
inder. 

The leading particulars of the engine are 
as follows: 

Diameter of cylinder, 4 inches. 

Length of stroke, 6 inches. 

Revolutions per minute, 300. 

Fly-wheel, 20 inches diamcter, 4 inches 
face. 

This engine is designed to develop five 
horse-power, with steam at 90 pounds, cut- 
ting off at one-half stroke. 

——_- eo —__—__ 

Some ten years ago the late Captain 
Ericsson had completed the ‘‘ Destroyer,” 
which, it was believed by many, would 
handle a torpedo in a way to make it ex- 
tremely unpleasant for an enemy, but to-day 
no one knows anything about the capabili- 
ties of this vessel. 

———__ > oe ———————_ 
Horse-power Required to Run Lathes. 





By J. J. FLATHER. 





In your issue of Feb. 26th, Mr. Samuel 
Webber noted one or two cases corroborative 
of the writer’s experience in measuring the 
power absorbed by a small lathe, which was 
found to be about 5 horse-power on light 
cuts, 

By a comparison of data on the subject, 
it will be seen in the following paper that 
the actual power consumed is quite variable, 
and that the power required to turn off 
metal may be much less than that required 
to file or polish the same in the lathe, or even 
to run the lathe empty. 

It is evident that the power required to do 
useful work varies with the depth and 
breadth of chip, with the shape of tool, and 
with the nature and density of metal oper- 
ated upon; and while it would also appear 
that the power required to run a machine 
empty should be constant for a given speed, 
a little investigation will show that this 
latter is often a variable quantity. 

In the case of a lathe, for instance, when 
the machine is new, the working parts have 
not become worn or fitted to each other as 
they will be after running a few months, 
and at first, the length of time depending, 
of course, on the frequency of its use, the 
lathe will run hard, in which condition the | 
power required will be greater than will be 
the case after the running parts have be- 
come better acquainted with each other. 

Another cause of variation in this portion | 
of the power absorbed will be found in the | 
driving belt; a tight belt will increase the | 
friction very considerably, hence to obtain | 
the greatest efficiency of a machine, that is, | 
the ratio of useful work to total power ab. | 
sorbed, we should use wide belts, and run | 
them just tight enough to prevent slip. | 
The belts should also be soft and pliable, 
otherwise power is consumed in bending | 
them to the curvature of the pulleys 

Another point in this connection, some- 
times overlooked, is the relative diameter of 
cone pulleys. A belt may be wide enough 
and loose enough to run well on the larger 
steps of the driven shaft, but on the higher 
speeds may be altogether too tight. I have 
in mind a small lathe, in which it was neces- 





sary to let out the belt three-quarters of an | 


inch when changing from the largest to the 
smallest steps. 

A third cause is the variation of journal 
friction, due to slacking up or tightening 
the cap screws, and also the end-thrust bear- 
ing screw. When one man runs a lathe so 
that a pull on the belt will revolve the spin- 
dle half a dozen times, and another man 


screws down the boxes of the same lathe so 
that he can only move the spindle by a series 
of tugs with both hands on the belt, no 
dynamometer is needed to show that the 
power absorbed will be different in the two 
cases. The power necessary to drive the 
lathe over and above that required to turn 
off metal or do useful work, is often in- 
creased by setting up the tail-stock center 
too hard, or by letting the center run dry. 
In one of the writer’s experiments it was 
noticed that the power absorbed constantly 
increased, and with no perceptible change 


in thickness of chip or condition of tool. The | 


cut was smooth and clean, yet the dynamom- 
eter showed nearly three times the power 
ordinarily required. The tool was with- 
drawn from cut with very little change in 
the pressure, when it occurred to the lathes- 
man to try a drop of oil on the dead center; 
the change was instantly observed, but the 
normal pressure was reached only when the 
center was eased a little. Subsequent trials 
showed conclusively that the ordinary run- 
ning power could be more than doubled 


with different degrees of rapidity. The 
lines for the 12 and 20-inch lathes are parallel 
for a portion of their length, and show the 
least increase in horse-power for a given in- 
crease in speed. The line for the 174-inch 
lathe falls away very quickly, which shows 
a rapid increase in power for a given in- 
crease in number of revolutions. The aver- 
age for the four lathes represented is given 
in the line A B, which strikes the base line 
for horse-power at the point about .095, 
corresponding to which the revolutions per 
minute = 0; this shows that .095 horse- 
power is required to start the lathe. 

If we wish to find the horse-power for any 
given speed, say 80 revolutions per minute, 
we have simply to draw a line parallel to the 
base line from the point 80 on the revolu- 
tion scale, until it cuts the line A B; the 
distance cut off, D C, or what is the same 
thing, 0 #, will give the horse-power direct. 
In the given case it is .19+. As A Bwas 
chosen as the mean of all the lines repre- 
| sented, the horse-power measured upon it 





by carelessness at this point. - 

Hartig’s investigations show that it 4 
requires less total power to turn off a 350 / 
given weight of metal in a given time 
than it does to plane off the same ~ 


amount; and also that the power is less 
for large than for small diameters. 


This latter fact is readily understood 2% 
when we consider that the faster we 

run a lathe spindle the more power it , 
requires, provided we do not consider, 
the intervention of intermediate gear = 
shafts; when back gears are used, the =! 
power will be less with belt running = + 
upon a given step of the cone pulley a 
than if the gears were thrown out, & 
although such power may be greater <= 
than that required to produce a greater 2 


number of revolutions of the spindle 
when running without back gears. 

This is clearly shown in the follow- 
ing table, which gives the actual 
(measured) horse-power required to drive a 
lathe empty at varying numbers of revolu- 
tions of main spindle. 


TABLE I. 
HORSE-POWER FOR SMALL LATHES. 
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81.11 126 8.34 *.133 
182.7% 145 14 6 126 20” Fitchburg 
219.08 197 24 33 141 lathe, 
365 00 310 38.42 274 
47.4 .159 4.84 .132 |Small lathe (1344’’) 
80 4 202 | 8.18 .150 built by Zimmer- 
125.0 .259 | 12.8 187 mann, of Chem- 
188. 889 | 19.2 .230 | nitz, Germany. 
| New Machine. 
54.6 | .206 | 6.61 | .157 |17%%” lathe built 
82.2 -260 | 9.95 Pe i | by Zimmermann. 
122 .339 | 148 - 206 New Machine. 
188. 455 | 22.1 .249 
18.8 086 | 2.31 .085 | | 
33.5 .137 4.12 -047 (26 lathe built by | 
M6 .210 | 6 72 .063 | Zimmermann. 
822 826 | 10.8 .087 | 








*Horse-power greater than should be the case, 
on account of belt rubbing on back gear hollow 


shaft. 


Assuming the lathe to be in good condi- 
tion, the brasses a good running fit, and the | 
belt not too tight, we see from these results | 
that, in order to estimate the total horse- 
power required to do a certain amount | 
of work, we must know something about the 
speed at which the lathe will be run, which | 
speed is, of course, dependent upon the 


diameter and nature of work. j 


considered in this diagram. 


the horse-power on the lower line. 





If we plot the curve of horse-power and 
revolutions from the above table, we shall 
obtain straight lines, or what should be 
straight lines, as shown in Fig. 1, which is | 
drawn for four different lathes varying in| 
size from 12” to 20” swing—the power nec- 
essary to drive with back gears in not being 


Here the number of revolutions of spindle | 
per minute is given on the extreme left, and 
All the | 
lines emanate near the point A, and diverge | 





Horse Power. 


5 “410.15 £29.25 .30 .35 .40 .45 .5 


Fig. 1. 


can only approximate the actual, which, in 
the extreme cases, 12’ and 173” lathes, 
will vary more and more as the speed in- 
creases. If we let H. P., = horse-power 
necessary to drive lathe empty, and V = 
number of revolutions per minute, then the 
equation for the line A B will be 

H. P., = 0.095 + 0.0012 WV. 
In the same way we can plot similar curves 
for the power necessary to drive the lathes 
empty when the back gears are in; from 
this we can assume an average, and find the 
equation of the line as before. With the 
same notation previously given, this equa- 
tion for lathes under 20” swing is 

H. P., = 0.10 + 0.006 WV. 
The larger lathes vary so much in construc- 
tion and detail that no general rule can be 
obtained which will give, even approxi- 
mately, the power required to run them, 
and although the formulas just obtained 
| show that at least 0.095 horse-power is 
| needed to start the small lathes, for which 
the line A B has been drawn, Fig. 1, there 
are unquestionably many American lathes 
| under 20” swing working on a consumption 
| of less than .05 horse-power. 
| The amount of power required to remove 
| metal in a machine is also variable, but de- 
| terminable within more accurate limits. 
| The shape and condition of tool, the hard- 
ness of material to be cut, the rate of feed 
and depth of cut, all affect the final result. 
| Every machinist has some special form of 
lathe tool, ground to some particular angle, 
and with a given amount of rake—not meas- 
ured, but ground so it will look right— 
which will give the cleanest cut, and turn 
off the metal quicker than any other tool in 
the shop. 

One man uses a round-nose tool with no 
top rake for cast-iron, and with a coarse 
feed and square chip (depth of chip equal 
to the breadth) manages to turn out quite a 
pile of chips in the course of a day. 

Another uses a diamond point, or perhaps 
an old-time hog nose, either of which he 
grinds and sets a little differently from 
every one else, and he, too, turns out a big 
pile of chips. For wrought-iron, steel or 





form of tool, which will do the best and 
quickest work. 

Without entering into the question of 

which is the better form of tool to use ina 
given case, we shall assume ordinary con- 
ditions, and try to ascertain how much 
power is absorbed by a lathe in removing 
metal; the power required to run the lathe 
will not be included in this discussion. As 
a means of convenient comparison, all cut- 
ting velocities, breadth and depth of chip 
have been reduced to weight of metal re- 
moved, or that would be removed in one 
hour, provided all conditions remained the 
same. 
Referring again to Dr. Hartig’s researches, 
we find, in connection with a 133’ lathe, 
that the greatest amount of work done per 
hour was 11.55 pounds of wrought-iron re- 
moved under the following conditions: Cut- 
ting speed = 24.6 feet per minute; breadth 
of cut = .017’; depth of cut = .08”; horse- 
power (H. P.,) required to turn off the metal 
ey I 

As a result of 23 experiments on this 
lathe, we find that i. P., = C W, where C is 
a constant, and W the weight of chips re- 
moved per hour. 

C = .032 for wrought-iron, and 
C = .025 for cast-iron. 

The greatest amount of wrought-iron re- 
moved per hour on a 174” lathe was 25 
pounds; the cutting speed was 15.88 feet 
per minute; breadth of cut was .04”, and 
thickness of chip = .20"; horse-power re- 
quired = .66. 

The following is the result of 41 experi- 
ments on this lathe: 

H. P., = C W, where, as before W = 
weight of chips per hour. 

C = .045 for steel, 
.027 for wrought-iron, 
.03 for cast-iron. 


On a 26” lathe the weight of chips re- 
moved per hour = 10.93 pounds; the cut- 
ting speed = 32 feet per minute; breadth 
of cut = .024”, and thickness of cut .08’; 
horse-power required .413. From 10 
measurements the constant C was found to 
be .04 for cast-iron; as this is 25 per cent. 
higher than ordinarily obtained, we infer 
that the iron was much harder, or the tool 
in poor condition, or perhaps both affect the 
result. 

For a heavy turning and facing lathe 50’ 
swing, treble geared, as a result of 20 ex- 
periments, C was found to be .027 for cast- 
iron. 

Another heavy lathe, 56’ diameter of face- 
plate, C was found to be .031 for cast iron, 
as a result of 24 experiments. 

A small lathe 12” swing, turning wrought- 
iron at the rate of 4.88 pounds per hour, at 
a velocity of 23.4 feet per minute; breadth 
of cut = .018”; thickness of chip = .062’; 
required, .21 horse-power; for this lathe 

g 


.045 for wrought-iron 
.028 for cast-iron. 

From these and other data we find that 
the horse-power required to turn off metal 
can be obtained, if we know the amount of 
chips removed per hour by using the form 
ula 

H. P., = C W, in which suitable values of 
C obtained from the foregoing are 


.030 for cast-iron, 
.032 for wrought-iron, 
.047 for steel. 

As we would infer, the size of lathe, and, 
therefore, the diameter of work, has no ap- 
parent effect on the cutting power, as shown 
by the constant C. If the lathe be heavy 
the cut can be increased, and consequently 
the weight of chips increased, but the value 
of C appears to be about the same for a given 
metal through several varying sizes of lathes. 

Mr. J. F. Hobart, working on this line a 
few years ago, published some interesting 
results in the AMERICAN MAcurnist,* from 
which the writer has computed the average 
weight of metal removed per hour, and the 
corresponding useful horse-power—the horse- 
power required to run lathe empty being 
neglected, from which the values of C, in 
the subjoined Table No. II, have been 
obtained. 





brass, it is the same; every man has his own 








*See AMERICAN MACHINIST, Sept. 11 and 18, 1886, 
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All the experiments were conducted ona 
20-inch Fitchburg lathe (previously men- 
tioned in Table I), and the metal cut 
throughout was cast-iron. 


TABLE II. 


HORSE-POWER REQUIRED TO REMOVE 
INCH LATHE. 


METAL IN A 20- 


. 
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An examination of the above table shows 
that an average of .26 horse-power is re- 
quired to turn off 10 pounds of cast-iron per 
hour, from which we obtain the average 
value of the constant C = .024. 

As will be noticed, most of the cuts were 
taken so that the metal would be reduced }'' 
in diameter; with a broad surface cut and a 
coarse feed, as in No. 5, the power required 
per pound of chips removed in a given time 
was a maximum; the least power per unit 
of weight removed being required when the 
chip was square, as in No. 6. 


The work of R. H. Smith, who conducted 
similar experiments in England on a 29-inch 
lathe (144-inch center), has also been cast 
into the same form with the average results 
shown in Table ITT. 





























TABLE III. 
HORSE-POWER REQUIRED TO REMOVE METAL IN A 
29-INCH LATHE. 
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Besides the general results which we here 
obtain, the relative cutting speeds and | 
amount of metal turned off per hour is| 
quite significant. 
the cutting speeds on cast-iron were about nd 
feet per minute; the German experiments 
on the same metal averaged 19 feet, while 
the English speeds on cast-iron were always 
much less, varying from 14 to 24 feet per | 
minute. 





The small values of C, .017 and .019, ob- | | All this work is done without Hating 4 a 


step. The whole device is painted a dark 
green, picked out in gilt. Far from being 
unsightly, they are real ornaments. The 
housvholders are anxious to have these brack- 
ets placed on their houses, often paying half 
the cost, and sometimes the whole cost, for 
the privilege. These devices are well made 
and expensive, costing about $150 each.— 
Cincinnati Commercial. 
edipe 


The “Gray” Lithographic Stone Planer. 


tained for cast-iron, are probably due to two. | 
reasons: the iron was soft and of fine qual-| 
ity, known as pulley metal, requiring less 
power to cut; and, as Piof. Smith remarks, 
a lower cutting speed also takes less horse- 
power. 

In summing up the results here presented, 
if we omit for the present the power neces- 
sary to overcome the internal friction of the 
lathe and driving belt, there would seem to 
be no good reason why an average of the 
cases cited should not be taken as represent- 
ing average practice. Hardness of metals 
and forms of tools vary, otherwise the 
amount of chips turned out per hour per 
horse-power would be practically constant, 
the higher cutting speeds decreasing but 
slightly the visible work done. 

Taking into account these variations, we 
find that the weight of metal removed per 
hour, multiplied by a certain constant, is 
equal to the power necessary to do the 
work. 

This constant we have deduced as follows: 








Most of our readers are of course familiar 
with what is known as the Gray planer. 
We give herewith an illustration of one 
which is not so familiar, but which, never- | 
theless, embodies many points of interest 
to the mechanic. It is called a lithographic 
stone planer, and is for planing the surface 
of the stones used by lithographers. 

These are limestones, which are imported 
from France, and are used in special print- 
ing presses for producing lithographs. It is 
well understood by lithographers that it is 
of the utmost importance, in securing the 


Cast-iron. Wrought-iron. Steel. 
Hartig...... 030 032 047 best work, that the stones used shall be of 
Smith....... 023 .028 .042 equal thickness throughout, and have.plane 
Hobart. . .. 024 true surfaces. To get and keep the stones in 
Average.... .026 .030 .044 


this condition by the old hand processes, is not 
only unreliable, but exceedingly expensive. 





For acut under ordinary conditions, which 
would remove 6 pounds 
of cast-iron, 5 pounds 
of wrought-iron, or 34 
pounds of steel chips per 
hour, the horse-power 
necessary would be prac- 















With the American lathe | 


| the little handle, turns the windlass, lowers, 
| trims and raises the lamp, restores the handle | with quick return. 
| to the compartment, throws down the switch, | 
{locks the door and goes on to the next lamp. 
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| balances, enabling it to be raised and low- 
ered easily, and is fed automatically by 
means of ratchet feed, which is capable of 
adjustment, the finest being ;}, part of an 
inch. The knife or scraper extends the 
whole width of the machine, and is ground 
straight on the cutting edge, and upon this 
depends the truth of the work in one di- 
rection. 

By a very simple device, the apron which 
holds the knife, and is hinged at its top 
edge, is lifted automatically during the 
backward stroke, which prevents the knife 
from being dulled by dragging on the stone. 
The nature of this device is shown by the 
illustration, and consists simply of a vertical 
shaft which projects upward from the belt- 


|shifting lever, and rests in a semi-circular 


groove in the face of the cross-rail or head. 
This shaft is slabbed off on one side, so that, 
when turned to its normal position, it allows 
the knife to drop down to its cutting posi- 
tion, being raised to clear the stone at the 
beginning of the backward stroke by the 
turning of the lever by the dog. - 

The clamps and screws at each end of the 
table are made to grip astone of any size 
quickly. 

A pair of gauges are sesh for setting 
the knife parallel with the platen. 

To remove transfers from stones that have 
once been planed in this machine, it is only 
necessary to let the stone pass through the 
planer a few times, when all the old work is 
scraped off, and the stone left so smooth 
that but a few minutes’ polishing will have 
it ready for new work. 





tically the same. 
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THE GRAY LITHOGRAPHIC STONE PLANER. 


Ox W= O6xs = ASH. P. | With grinding machines it can be done 
Cx W = 020 6 = 15 Pe: | fairly well, as long as the machines are new, 
CX W= .044 x 33 = .15 H. P. | and the grinding plates remain true; but as 


As previously shown, the power necessary | the grinding plates become worn, the stones 
to run the lathe empty will vary from about | are ground to conform to the plates, and 
.05 to .8 H. P., which should be ascertained | | are ground untrue; in addition to this, the 
and added to the useful horse-power, to/ stone is always left with rough surfaces, 
obtain the total power expended. entailing much hand-work, polishing away 

——-- eae | sand holes, thus wasting stone. Becoming 
Electric Poles in Berlin. acquainted with these facts, The G. A. Gray 
ae Co., of Cincinnati, Ohio, designed and built 

In Berlin the electric arc lamp poles are | the above machine, and it has proven en- 
things of beauty. .They are more properly | tirely satisfactory, a large number of them 
brackets than poles, though. The taps from | being already in use, and considered well- 
the mains in the streets are carried under the | nigh indispensable. 
sidewalk to the housewall and then up to the | Starting with a comprehensive understand- 
surface. At the sidewalk begins a hand- | ing of the difficulties to be overcome in the 
some scroll work affair of iron, which runs | construction of a planer for doing this work, 
up the house and then out over the street, | it was recognized that, while the main 
supporting the arc lamp. Near the base is! features of the machine should be similar to 
a panel door provided with lock and key. | those of the machinist’s planer, its details 
Back of the panel is a compartment hold-| would require to be different. 
ing the fuse, strips and switch,and a handle | In the first place, extreme rigidity was 
which fits on the square head of a windlass | | required, and this is secured by the deep 
\shaft projecting from one side of the com- | bed and housings, the former being plaped 
| partment. | true on the bottom, to set firmly on the 

The lamp trimmer comes along in the) ‘foundation or floor. The motion of the 
morning, unlocks the panel door, examines | table must be very smooth, steady and 
| the ain strips, throws the switch, takes out | powerful, and it is driven by a screw, the 
| cutting speed being only 3 feet per minute, 


The head which carries the knife is a very 
| solid casting, and is supplied with counter- 





A knife willdo good work for a week of ten 


days without regrinding ;“all that is neces- 
sary to keep it sharp is an occasional whet- 
ting with a hard oil-stone, the grinding when 
necessary being done on the machine used for 
planer knives. The machine will plane 
a stone 36’ wide, 5 feet long, and 12’ 
thick. 


a os 
Lifts a French asain 





Lifts, or elevators, as our American cous- 
ins call them, are much more frequently to 
be found in Paris houses than was the case 
some years ago, when they were confined al- 
most exclusively to hotels. The French are 
great conservatives in theiz way, and, as a 
rule, only adopt some improvement or in- 
vention when its advantages have been 
tested thoroughly by more go-ahead nations. 
One or two bad accidents which occurred 
when the ascenseur was first introduced here 
created a prejudice against it, but this feel- 
ing has since been overcome to a considera- 
ble extent by the horrors of climbing up 
hundreds of stairs which people with a fair 
circle of friends to visit have to undergo in 
the course of the day. So the lift is becom- 
ing a recognized institution in the fasbiona- 
ble quarters of the metropolis, and few of 
the large houses that have been built of late 
are lacking in a convenience the want of 
which is felt sorely by those who have grown 
accustomed to its use, 
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Some persons, however, still entertain a 
rooted objection to the ascenseur, and prefer 
to pant and toil up any number of flights 
rather than trust themselves to it. Among 
them will be numbered henceforth two gen- 
tlemen who, an evening or two ago, were 
the victims of an adventure which prevented 
their joining a dinner party given by one of 
their friends. Seven o’clock had been the 
hour named, but as time wore on they were 
still absent, and their hosts at last sat down 
to table with the other guests, hoping that 
they would make their appearance ere long. 
The hours, however, rolled and _ still 
they came not, nor was an apology sent to 
explain their omission to keep their appoint- 
ment, At the termination of the evening 
the Amphitryon, fearing that some mishap 
might have befallen them, sallied forth to 
make inquiries. To his astonishment he was 
informed by his conceirge that his friends 
had arrived punctually, had been put safely 
into the lift, and had started on their journey 
upward. A rush was then made to the as- 
censucr, and it was ascertained that, instead 
of being on the ground floor, in readiness 
for use, it had stuck between the second and 
third stories so obstinately that, although 
workmen were summoned promptly, the 
greater part of an hour wes spent in getting 
it once more into proper order. When the 
lift had been brought down the missing 


on, 





guests emerged therefrom, after having 
passed about four hours in it.—ondon 
News. 

—— +. —-—— 


Cleveland Shop Notes. 
(Editorial Correspondence.) 


There area number of establishments in 
the city of Cleveland, Ohio, that are of great 
interest to the mechanic, and during a recent 
visit there some of them were inspected, and 
an attempt will be made to give a running 
account of some of the things seen. 

Though Warner & Swasey have built a 
considerable addition to their shops, it is evi- 
dent that still more room could be used to 
advantage, the business having increased 
commensurately with the increase of capac- 
ity. The engine, which was originally at 
one end of the shop, has been brought near 
the middle by the addition, and the next 
move to secure the additional room needed 
will probably be to erect an engine room 
especially for it outside of the main building. 

ASTRONOMICAL WORK. 

As noted in our columns some time ago, 

their business instruments 


has grown to important proportions, and 
there is usually an equatorial telescope on 


in astronomical 


the floor in process of erection, and a dome 
outside in the yard. At first thought it 
might seem that where work of this kind 
is done in the regular machine shop along 
with the regular work on tools, which is, of 
course, the main business of the firm, the 
two classes of work might interfere each 
In answer to 
my question on this point, however, Mr. 
Swasey said that ‘‘ Asa matter of fact the 
character of the work done on the large in- 
struments built by them was much the same 
as that done on their tools. They both re- 
quired about the best work they knew how 
to do, and the telescope mountings were 


with the other, more or less. 


simply machines for accomplishing a certain 
purpose, and were recognized and treated as 
such by them, the halo which had_ been 
thrown around the instruments being disre- 
garded in their construction.” That they 
get along better without the halo is proven 
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by their complete success in the hands of the 
leading astronomers. The mechanical feat- 
ures of such instruments are, of. course, 
very interesting for their ingenuity as well 
as for the quality of the work done on them, 
and I secured a promise from Messrs. Warner 
& Swasey that they would afford me facili- 
ties for presenting to our readers a series of 
illustrated articles describing the mechanical 
features of an observatory, and which I hope 
soon to do, 

A CASE OF 


GEARS V8. BELTS. 


Among the more notable of the tools seen 
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being built for the Westinghouse Air- brake | severe usage to which they are usually sub- 


Company for 
valves. They are turret head machines in 


which the turret has a movement across the | 
bed as well as in line with it, all feeds being | attention to machinery and tools for brass 
automatic and obtained without the use of | Work, and informed me that they have found 
gears or racks. Most mechanics, I think, | the most ready appreciation of the best 


who have had experience with good gearing 
would be inclined to think that if a particu- 
larly steady and uniform feed were desired 
in such a machine as this, the way to get it 
would be to start with a rapidly-moving belt, 
and reduce the speed by the best of gears, 
or use gears exclusively. But when the 
Westinghouse Company came to order these 
machines, their superintendent insisted that 
they had tried geared machines for this work 
to their entire satisfaction, and that the re- 
sult of using them was invariably to cause 
ridges in the surface of the work, which gave 
trouble in the subsequent grinding to obtain 
the air-tight fits necessary. He wanted the 
machines constructed without gears, and the 
feeds are therefore driven by round belts 
running in grooved pulleys, and driving 
screws which give motion to the various 
slides. The arrangement of the details was 
a work of some difficulty, but it has been 
very satisfactorily done, the first machine 
proving so efficient and satisfactory that 
eight more have been ordered. 

A NEW 


BORING MACHINE, 


The Elgin Watch Company is having a 
horizontal boring of the Bement type built, 
which, in addition to the ordinary move- 
ments of such machines, has a saddle mount- 
ed onthe platen, which has an automatic 
feed in line with the bar, and also at right 
angles to it, so that boring and facing can be 
done as in the lathe, or by traversing the bar 
as in the ordinary machine of this type. The 
outboard support for the bar is a much more 
substantial affair than is usually found on 
such machines, and bears some resemblance 
to the foot-stock of an engine lathe. 


TOOLS AND MACHINES FOR BRASS WORK. 


The regular forms of turret head machin- 
ery, for brass work especially, are being built 
in large lots, and the character of the service 
demanded of these machines—which are 
usually used in shops turning out large 
amounts of brass work, the men working by 
the piece—has led to the adoption of a num- 
ber of devices which would not be noticed at 
a cursory examination of the machines, yet 
which have found to be essential to 
success in that line of work. Square boxes 
for the spindles have been abandoned, and a 
plain, straight bush of phosphor bronze in 
halves substituted, which can be made by 
any good lathesman, and when in place in- 


been 


| 


finishing brass cocks and | jected. 


Warner & Swasey have devoted especial 


equipment for such work in the shops of the 
central and western States. Such opportuni- 
ties as I had for observing, and making com- 
parisons between the brass-working shops of 
this region and those of New England, lead 
me to think that upon the whole the latter 
are being left somewhat behind, tools of the 
very highest efficiency being common in the 
western shops which are seldom seen in the 
astern. There area few shops in the East 
which are fully the equal of those found 
here, but most of them in this particular line 
of work are not so fully up to the modern 
standard. 
BRASS WORK AT ALTOONA. 

One shop which seems likely to be fully 
up to the most modern practice in the matter 
of brass work is the new locomotive shop of 
the Pennsylvania Railroad at Altoona. In 
this shop the entire system of doing brass 
work is to be regenerated, and, working in 
conjunction with W. & §8., all the brass 
parts of a standard locomotive have been re- 
designed, reduced to a standard as regards 
sizes, threads, etc., and a complete set of 
machine and small tools designed and built 
for making them. The contract is a large 
one, the plant including a number of turret 
machines, special forming lathes, etc., with 
the small tools complete. 


FINISHING SURFACES, 

In this, asin most tool-building shops, a 
considerable portion of the work is in finish- 
ing surfaces which have been planed, but 
which are not working surfaces, and are fin- 
ished mainly for the sake of good appear- 
ance. A method of doing this is used which 
I have not observed elsewhere, and a practi- 
cal exhibition of it, for my benefit, by Mr. 
Swasey, showed it to be surprisingly efti- 
cient. The ordinary square blocks of emery, 
called emery bricks, are used by hand for 
grinding down the surfaces, the advantages 
of these being that any one can use them 
without much danger of spoiling the work, 
and they grind very fast, as compared with 
filing, so long as they are not glazed. It is 
in the matter of preventing them from glaz- 
ing that the secret of the matter consists, and 
this is done by having near by on the bench 


|a large plate of cast-iron similar in form to a 


surface plate, and which is planed off true. 
On this, loose emery is sprinkled, and, as soon 





sures the spindle being in its original posi- | 


tion. No adjustment is then provided for 


| the result being 


the spindle, but, instead, the turret and slide | 


suit the position of the spindle. 
tom of the block in which the turret slide 
works is a wedge which nearly equals the 
block in length and width. In this wedge 
are the V-grooves which fit the shears of the 
machine, and it has about half an inch move- 
ment lengthwise with respect to the block, 
moving upon an incline by abutting screws, 
so that, as it is moved one way, it lifts the 
block bodily; moved in the other direction it 
lowers it, and the turret is thus adjusted 
vertically without disturbing its parallelism. 
At either side of the turret slide are long 
wedges which serve as gibs, that on one side 
having its small end towards the head of the 
machine, the other in the opposite direction. 
These, too, are adjusted by abutting screws 
which are moved from the outside, and by 
them the slide is moved over to the front or 
back. It is not merely easy to thus main- 


tain parallelism of slide with spindle, but | 


difficult to get any other condition. The 


locking bolt for the turret is adjustable in | 


the same way (by wedges) and the turret, 


besides being supported on the central bear- | 


ing, has a bearing all around it near its cir- 
cumference, and the steel ratchet by which 
it is turned is secured to the turret by being 


by solid metal in every direction, these feat- 


ures being found necessary to prevent the 


in process of construction are some that are | machine being broken or disarranged by the 


can be adjusted laterally and vertically to | With 


In the bot- | 


las the brick begins to glaze, it is rubbed a 


few strokes over this plate and the emery, 
that it is in effect sharpened 
and at the same time kept true. The plate 
the emery make a satisfactory 
process out of what is otherwise not very 
satisfactory for work of this character. 


loose 


IN THE DRAFTING-ROOM. 

In the drafting-room is to be seen what is 
believed to be the first of what has now be- 
come a regular institution of drafting-rooms, 
a blackboard, upon which full-sized 
drawings can be made of a machine as a pre- 
liminary to making the regular drawings for 
the shop. It was put in early in the history 
of the enterprise, and has ever since been 
considered indispensable. A change has 
been made recently in the method of taking 
care of drawings, this change being made 
with the object of reducing the labor in- 
volved in classifying, recording, etc., to the 
minimum, Until this time the records for 
this have been kept in a book specially ruled 
for the purpose, in which the title, date, and 
such other data, regarding the drawings as 
were necessary to identify and locate them 
in the drawers, were entered alphabetically. 
This book has now been replaced by cards 
5x6", ruled horizonally and vertically, and 
with blank headings for title, etc. Onone of 
these cards the date, title and symbol, etc., of 
all the drawings and tracings of a given ma- 


er 


|chine are entered, there being space on the 
| formed like an interlocking clutch supported | 


card for such entries for thirteen drawings. 
| These cards are then classified alphabetically 
in drawers, which are divided by partitions 
lfor their reception, the partitions running 





across the drawers being inclined backward 
at a considerable angle, so that the name of 
the machine for which the drawings upon 
any given card have been made, and which 
is written at the extreme top of the card, 
appears plainly to view upon opening 
the drawer. The drawers are also classified 
with respect to the character of the 
machines. Thus arranged, it is an easy 
matter to select the card which contains all 
information about the drawings of any ma- 
chine, and the system entails very little 
work, and is capable of any amount of ex- 
pansion without increased complication. 


On a desk near the entrance to the office 
is a book, which the visitor is liable to have 
his attention called to, and which proved to 
be a visitors’ register. In it are to be found 
names which are familiar to mechanics, engi- 
neers, and scientists the world over; many vis- 
itors from foreign countries, knowing of the 
establishment in connection with the building 
of the Lick telescope, making a point of vis- 
iting it, and, of course, finding much of in- 
terest there. W.-M. 

——epe—___——_- 


Engineers’ Club of Philadelphia. 


We take the following from the record of 
the meeting of this club: 

‘Professor H. W. Spangler, referring to 
the paper of Mr. Kneass, on the flow of 
steam, called the attention of the club to the 
fact that while steam passes through an ori- 
fice at approximately a constant velocity, if 
an opening is made below the water level of 
a boiler the quantity of water passing out 
under any pressure in unit time is practically 
constant. This is due, of course, to the fact 
that as the water passes from the boiler into 
a passage in which there is less than boiler 
pressure, a portion of the water is converted 
into steam, and while the velocity in this 
vase is different for different pressures, the 
total quantity of water is practically the 
same ‘at all pressures. In other words, as 
long asthe pressure in the boiler is practi- 
cally constant, the time of emptying the 
boiler is always the same through the same 
orifice.” 





ape 


The Card Index in the Drafting-room. 


By WALTER B. Snow. 


No one thing is so indicative of the effi- 
ciency of a drafting-room system as the 
method of indexing the drawings. An index 
in its true form is a director, or indicator. 
The consecutive chronological list of draw- 
ings cannot lay claim to this title any more 
than can a table of contents claim to be the 
index of a book. It is possible that there 
may be some cases where an index is not ab- 
solutely necessary, but they are few and far 
between. The architect’s office somewhat 
approaches this condition when separate 
drawers are used and. properly labeled for 
separate sets of plans. But the inherent vir- 
tue necessary in an index, namely, unlimited 
capacity for expansion, is here lacking; for 
soon the number of drawers so increases that 
the architect resorts to an index for them. 

Nine chances out of ten, such an index, 
whether by architect or engineer, will be in 
the form of a book. This book may be care- 
fully, and withal scientifically arranged, with 
certain allotted spaces for certain letters, 
with proper subdivisions under the vowels, 
said allowances being based upon the known 
recurrence of certain combinations of letters. 
No disparagement to these excellently con- 
tained labor-savers, but for the drafting- 
room there is yet a better means of indexing 
to be found—that by cards, in the form of 
the card index, or catalogue. 

This form of index has already served a 
long apprenticeship in libraries, banks and 
the like, and thereby proved its perfect 
adaptability to the classification and index- 
ing of all objects, names or addresses. As 
applied in the drafting-room, the adaptabil- 
ity and convenience of the card system will, 
of necessity, vary with the character of the 
work; but whatsoever the work may be, it 
may be positively stated that no system can, 
in the long run, prove more fiexible, econom- 
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ical, convenient and capable of expansion 
than the card system. 

No-book can be devised but that some 
time, with the natural growth of business, it 
will become filled, and another, and yet 
another, required. 

With the card index this can never occur. 
Each new entry, being made upon a single 
card, will, when filed, be in exactly its proper 
position, and can there be found at once. In 
the book, a series or system of cross refer- 
ences is difficult to maintain; in the card in- 
dex it is the strong cord by which the parts 
are unalterably bound together. 

In the card index, as the writer has devel- 
oped it in connection with his own work, 
the size of card chosen is three inches by five 
inches, ruled horizontally, like regular writ- 
ing paper, and vertically at the right, with a 
single heavy line, to allow a definite space 
for the drawing number. To save labor in 
writing, the cards in the more general divi- 
sions, such as addresses, engines, fans, heat- 
ers, etc., are clearly printed with the respect- 
ive titles at their tops. To prevent removal 
from the index drawers, each card is punched 
with a hole near the bottom, midway of its 
length, so as to allow of sliding a small rod 
through each drawerful. 

In entering titles upon the cards, the title 
is always arranged so as to bring the most 
distinctive or descriptive words or figures 
first, so that they may be filed in order, and 
the grouping of cards upon the same sub- 





ject assured. Thus, although the drawing 








search, thereby saving some time, and guard- 
ing, to a certain degree, against mistakes. 

If the same piece is used in several differ- 
ent machines, it should be indexed under 
each. Likewise, every piece on a drawing 
should be separately indexed, not lumped in 
as a whole under “details,” a term that 
should be banished from any index. 

All necessary, and, in fact, all conceivable 
explanatory cards, are introduced. Thus, 
under ‘‘ Engines” is one card defining bed, 
another, base, and a third, frame—all titles 
that will be confusing unless properly and 
clearly defined. The principle involved in this: 
cross reference and explanatory card work 
being to provide such cards as will put a. man 
on the right track, no matter under what title 
he may look. Thus, under ‘‘Addresses,” 
may be a card reading: 





N. F. Palmer & Co., 
New York, 

See Quintard Iron Works, 
New York, N. Y. 


The latter being the more familiar name; or 
another card may read: 








is 


Quintard Iron Works, 


New York, N. Y. 





Maine, U.S. Cruiser. See. 


The force of the word ‘‘ See” being different 
in the two cases. In the first it indicates 





that all matters pertaining to N. F. Palmer 





—— aa 


title may read, ‘‘ Plan of Machine Shop,” the | & Co. will be found under the title Quintard 


card would read, ‘‘ Machine Shop, Plan of” 
(the location and emphasis of the comma 
should be carefully noted); or the drawing 
title may read, ‘‘Crosshead for 8x12 Hor. 
Eng.” The card would read: 





ENGINES. 


9 £ 
___8x12 Hor. Eng. _ 6-272 


Crosshead. 





_Dec. 24, 1800. 








In this way all parts of the 8x12 engine 
are grouped together, in preference to group- 
ing all crossheads together. This latter 
plan may, of course, be adopted in addition 
to the former, but it seems hardly necessary. 
By grouping together all cards relating to a 
given size engine, direction is at once given 
to all drawings that have ever been made of 
it, or relating to it. If there be any ques- 
tion which of a number of drawings of the 
same name is now in use, the date gen- 
erally reveals it; or, if not, a list may be 
arranged upon the erection drawing to give, 
in detail, the drawings of all parts. The 
cards are usually filed so as to read away 
from the person—that is, with the first let- 


ters, or lowest figures, at the front, and later 
By arranging the cards 


ones at the back. 
for different drawings of the same name, so 
that the latest date is at the front, this card 


Iron Works, while in the second case it does 
not consequently mean that all matters and 
drawings pertaining to Quintard Iron Works 
can be found by losking under Maine, U. S. 
Craiser, but that all drawings relating to 
that particular boat, being built by that com- 
pany, can be found by looking under the 
title Maine, U. 8. Cruiser. Note that the 
position of the word ‘‘ See” is indicative of 
its meaning—in the first case preceding, 
and in the second following the reference. 
A consecutive chronological list in a book 
is generally desirable in connection with a 
card index, mainly to determine the num- 
bers to be taken for new drawings. In case 





| such a record is kept, means should be taken 
| to clearly indicate therein the different head- 
| ings under which the title is indexed. This 
/can be very readily done by placing two 
| dots, as a sign, beneath the initial letter of 
}each word under which the drawing is in- 
|dexed. The same system can be employed 
| upon the cards themselves, so as to show at 
'a glance what other cards have been made 
| out relating to the same drawing, thereby 
facilitating any corrections that may be 
| necessary. 

| The principal divisions of the index, either 
| words or figures, should be properly indi- 
| cated by colored cards, or by blocks, extend- 
ing slightly above the other cards, and 
|clearly marked. Grand divisions of classes, 
| as engines, fans, heaters, had best be in sep- 
| arate drawers, if such can be provided, and 


will generally be the first to meet the eye in its | the size of the index warrants it. 


| 
A little experience with a good card index | 


is the best proof of its efficiency. Nothing | 
is more satisfactory to a person who has 
been in the habit of hunting through draw- 
ers or chronological lists for certain draw- 
ings, than to turn to an index which directs 
in an instant to all drawings relating to the 
subject. Thus, to-day an order came to the 
drafting-room to send to a certain party blue 
prints of foundations for 7x104 horizontal 
and 10x16 horizontal engines. In the old 
style, at least ten minutes would have been 
consumed in searching for the tracings; by 
the card index it was at once shown that 
there were three foundation plans for the 
7x104, and two for the 10x16. The drawing 
of. latest date was in each case selected, 
and an order given for blue printing and 
mailing, all in but little over a minute. 

It isa very simple matter to combine with 
the index of drawings an index of the pat- 
terns. In fact, if there are drawings for all 
patterns, and if the pattern number is on 
both drawing and pattern, the drawing in- 
dex is at the same time the pattern index, as 
reference to the drawing will reveal the pat- 
tern number upon it. 

——__-=>e —___ 


Thirty-inch Pattern Makers’ Lathe. 





With this we give an illustration of a pat- 
tern makers’ lathe, intended for work heav- 
ier and larger in diameter than ordinary. 

The lathe swings over the bed 30 inches, 





and, as shown, has a bed 12 feet long, upon 








Formerly these more artistic trades could 
not be learned in the United States. This 
is no longer the case. The industries have 
been established in this country to such an 
extent, that nearly all of them may be learned 
by the process of apprenticeship, and in the 
technical schools scattered through the coun- 
try almost every branch of industrial art is 
taught. But when one day I asked a large 
employer of skilled stone carvers how many 
of his men were American born, he answered, 
‘* Not one in ten is American born.”—J. E. 
CHAMBERLAIN, in Youth’s Companion. 
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The Quebec Boiler Explosion. 








At the time of the boiler explosion in 
Quebec we commented briefly upon the 
cause of the explosion as stated by the daily 
press, viz., that some of the pipes were 
frozen. In our comments we said: ‘‘ A boiler 
is supposed to be provided with safety valves 
sufficient to take care of it,” etc. Since then 
we have received from Mr. Fred R. Lowe, 
mechanical editor of Power, proof of a cut 
which we take to represent the three boilers. 
Assuming the conditions to be as represented 
in this cut, we should be willing to materially 
intensify our previous statement that there 
was need of an investigation. This cut rep- 
resents three boilers in a battery surmounted 
by a steam drum. Each of the boilers is 
connected to this drum by a short pipe, in 
which there is a stop valve. There are three 
safety valves on the steam drum, but no 












Turrry-IncH PATTERN Makers’ LATHE. - 


which is fitted a carriage with tool-post, and 
provision for supporting the ordinary rest. 
The rear end of the spindle is threaded for a 
face-plate, which overhangs the bed, and 
when using either end of the spindle, a 
bracket bolts to the head at the other end, 
which takes the end thrust. 

When desired, the head and foot stocks, 
with rests, etc., are furnished to those who 
prefer to mount them upon a wooden bed of 
their own construction. All necessary ap- 
pliances are furnished, including a counter- 
shaft, with two speeds, so that eight differ- 
ent speeds of the spindle can be secured. It 
is made by J. A. Fay & Co., Cincinnati, Ohio. 

————_->e—___—__ 
Foreign-born Stone Cutters. 





Skillful stone carvers—not sculptors, but 
the men who actually cut the figures and 
decorations on the facade or interiors of 
buildings with mallet and chisel—often re- 
ceive from $4 to $6 a day in New York and 
Boston. Modelers for jewelersand makers 
of designs for wall paper often receive more 
than that. In Boston and New York, good 
stone carvers receive higher pay than re- 
porters on newspapers, clerks in business 
houses, or male school teachers of the lower 
grades. But who are these skilled stone 
carvers and wood carvers, makers of designs 
for wall paper, modelers in clay, brass 
finishers and so on? They are, with some 
exceptions, Europeans. They have learned 
how to do their work in other countries, and 
come here to exercise their crafts. 








There are 


evidence of any on the boilers. 
also three steam gauges, each connected to the 


drum. The cut tells the rest of the story. 
On boiler No. 1 is the legend, ‘‘ No fire,” 
and the stop valve is marked “Closed.” 
Boiler No 2 is marked ‘“ Fire,” and stop 
valve ‘‘ Closed”; boiler No. 3 bears the in- 
scription ‘‘ Fire,” and stop valve ‘‘ Open.” 
Of course the three gauges, being connected 
with the drum, showed equal pressure, but 
what the condition inside the boiler with a 
fire under it, and shut off from all connection 
with the steam drum, safety valves and 
gauges was, is probably past finding out. We 
have nothing to say about the “engineer” 
in charge of the plant, but the engineer who 
permitted such an arrangement, if it is cor- 
rectly represented—well, we leave the matter ° 
with our readers. 





— 

Secretary Hutton issues a reminder to the 
effect that the next and fifth social reunion by 
members of the American Society of Mechan- 
ical Engineers will occur Thursday evening, 
April 30. The house is open after seven, and 
members are requested to come early. Mr. 
Park Benjamin will give an informal talk 
about early allusions to electricity, illus- 
trated by photographic views. There will 
be music and other attractions, including a 
collation. It is especially desired that ladies 
be present in force. As usual, it will not 
cost members anything to get in, and only 
one dollar to get out. These reunions are 
not full dress affairs, every member con- 
sulting his own inclination in that respect, 
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LETTERS FROM PRACTICAL MEN. 


Melting Iron, 
Editor American Machinist : 

I notice Geo. O. Vair criticises my former 
article under this head, and thinks I would 
find it difficult to melt a five-ton heat with 
less fuel in a 48” than in a 36” cupola. He 
is right. I also would find it difficult to 
turn up }” coupling bolts more economically 
in a Jathe of 5 feet swing than in one of 6”, 
just because the former was the largest, and 
the failure in each case would result 


smaller work than it was intended for; it is 


possible to turn the bolts in the large lathe; | 


it is also possible to melt small heats ina 
large cupola, but no one looks for economy 
of product in either instance. 

What I intended to convey, was the fact 
that while seven to one is very good melting 
ina cupola lined up 36’, charged to the 
ordinary running capacity of the cupola, in 
a larger one it is not good work, for the 
reason that in the larger one you havea 
larger body of iron continually being brought 
to the melting point, and a larger mass 
above for the heat to pass through on its 
way upward. We all know that the old 
idea of having a comparatively short dis- 
tance from bed to charging door was long 
As to 
fluidity of iron, I have melted thirty tons in 
four hours, hot enough to run stove plate 
104 to 1 in a 52” cupola. 


since exploded, for the same reasons. 


| eae! i 
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A Head 
Turn Ta- 


Reforma- 


Center Indicator — Swivel 
Stocks—Setting Lathes to 
per—** Teaching Trades in 
tories.” 

Editor American Machinist: 

The accompanying drawing represents a 
multiplying tool which Mr. James Shaw has 
made for his own use, and which, through 
his courtesy, I am permitted to place before 
the readers of the AMERICAN MACHINIST. 

As will be seen, Fig. 1 represents a side 
view and plan of the tool, which consists of 
a piece of steel, the size of the hole in the 
tool-post of the lathe, and six inches long. 
Into one end the sleeve ) is screwed. The 
plunger a is made a free fit its entire length, 
the screw f holding it in place, but allowing 
about ,°, end motion. The back end of the 
plunger bears against the lever ¢, which, in 
turn, bears against the pin in the pointer ¢, 
so that any end movement of @ will be com- 
municated through ¢ to d, registering upon 
a scale at the end of d. 

The ratio of movement of @ to d can be 
easily made, as 1 to 100, so that if the scale 
be graduated in tenths of an inch they will 
represent thousandths at the end / of the 
plunger. 

The spring ¢ keeps all backlash in one di- 
rection, and forces a out. 

Fig. 3 is merely a rod, drilled and reamed 
at one end to fit the tail center, and tapered 
at the other end to enter the center mark of 
the work, or the hole in the jig to be trued. 

If the work does not run true, of course 
it will impart motion to the rod, and the 
multiplier held in the tool-post, with the end 
hoof the plunger against the rod, will regis- 
ter the most minute variation. 

Fig. 2 shows an auxiliary device, whereby 
work may be trued up by a hole. ‘The split 
and threaded sleeve o slips on 6, Fig. 1, and 
is tightened by the taper nut m, and bears 
against the work and 8 against /, Fig. 1, so 
that motion at 7 is registered by don the 
scale as before. 

For accurately truing work in a lathe, 
planer, shaper, drill press, or milling ma 
chine, this tool will be found a great time 
saver, 

Recently, in looking over some back uum- 
bers of the AMERICAN Macuinist, I found, 
in the issue of October 30, 1890, an article by 
‘*A Mechanic,” in which he spoke of the old- 
fashioned swivel-head lathes, and the difli- 
culty of setting a swivel head straight when 
once out of line. 

Perhaps he would have found less trouble 


if, instead of paying any attention to the| 


marks ‘‘froma fine line toa cut witha dull cold 
chisel, and a bruise of a round pene hammer” 


from | 
the same cause, viz., using the machine for | 


AMERICAN 


on the head-stock, he had fastened a scratch- 
awl in the tool-post, marked a faint radial 
line near the outer edge of the face-plate as 
it stood, then run the slide across, turned 
the face-plate half way around, and tried 
whether the point marked the same on that 
side; and as a proof, repeating the operation, 
working in the reverse direction, dividing 
the difference 
come the same, 
way will face 
‘the fault is not in the swivel. 





In the same article was mentioned the sim- 
| ilar trouble arising from the tail center being 


in the marks if they didn’t | 
A head straightened in that | 
and bore true every time, or | 
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with most such persons by practical meth- 
ods? Does teaching them to break stone 
educate? And is it apt to raise a man to a 
higher plane, unless his dynamite goes off 
unexpectedly? 

The question is asked, Is not the contention 
that teaching trades is necessary in order to 
‘make useful citizens, ‘“‘ tantamount to a dec- 
aration that honest and useful lives are not 
possible without tras” ? And I do not hesi- 
tate to say No. The generality of such young 
|men, through their lack of previous ecduca- 
‘tion, and perhaps adaptability, could scarcely 
be taught a profession. 

But if such could be, and a young man 









































Fig. 
A CENTER 


set over, and I give a very convenient 
method of straightening it, which, though 
probably old to many, may be of use to a 


few. 


Turn up a bar for a short distance at one 
end; set a sharp-pointed tool so that it just 
marks the turned portion. Then take out 
the bar, run the carriage to the other center 
without disturbing the tool, put in the bar 
again, and see whether it marks as before. 

Since the above was written, I have read, 
with considerable interest, your editorial 
upon ‘‘ Teaching Trades in Reformatories,” 
in the issue of March 26, and some of the 
ideas advanced in it impel mé to risk a little 
more trespassing on your space, 

In- the above-mentioned article, the idea 
seems to be that a young man who has com- 
mitted an offense against the laws of the 
community, and thereby has been committed 
to a reformatory, has no right to be taught a 
trade at the public expense, because he 
learns that trade through no self-denial of 
his own or of his friends. But the writer 
surely did not mean that any young man 
would become incarcerated in such an insti- 
tution, with the stigma it attaches to his 
name, for the purpose, direct or indirect, of 
learning a trade. If that be so, then doesn’t ' 





paid dearly for his ex- 
perience? 
But what 
does not cost him is not 
so much what I wish to 
discuss, as the object the 


it costs or 


State has in teaching ? 
him. That ‘‘ Satan finds 


plenty of work for idle ( 
hands to do” not : 
new idea to any of us, 
and persons committed Ne y 
for any offenses must be 
put to work. If we 
don’t do something for 
them while in confine 
|} ment, they may do some- 
\thing to us when they 
|get out, and perhaps 
| what they do won't be nice. 


is a 





| tis merely the principle of self-preserva- 
| tion, and that the State feels an obligation to 
| furnish a person a trade, and therefore capi- 
tal, has nothing to do with the case. 

But the State 7s bound to furnish such per- 
sons something, for moral reasons, if such 
| persons are not totally depraved; for so long 
jas the State supports ‘‘ reformatories,” it 
| tacitly binds itself to try to reform, or the re- 
formatory has lost half its value. 

And what it to Is it not to 
| carry to a higher plane—is that not to edu- 
;cate, and is not education carried on best 


is reform? 





RS ila 
Fig. 1. * Z 





INDICATOR. 


were taught a profession, would it be 


‘*not as a reward for special merit or fitness, 


/but as a consequence of criminal offenses 
against society’? The penalty for the offense 


would be in the incaréeration; the profession 
would be taught by the reformatory while 
it was peiforming its chief function—re 


forming. 
Is that ‘‘a distinction without a differ- 
ence”? I fail to see it in that light. And 


for just that reason any trade taught in such 
an institution should have no tendency to 
degrade that trade. 

FREDERICK M. Busu. 


Traction Engines on Inclines, 
Editor American Machinist : 

The traction engine model, shown in your 
issue of March 26, contains some points 
which, with your permission, I will call at- 
tention to. 

Aside from the friction of the intermedi- 
ate wheels, there can be no difference in the 


elevation at which the model would ascend, 


for the ratio of the weight to the resistance 
to be overcome is not changed in any of the 
styles. To have made the experiment com- 
plete, the experimenter should have seen at 
what elevation the model would have de- 
scended the grade, and wound up the weight. 


he pay something for 
learning that trade? ee ° rm, 
Even if he leave the si ; ' rr } 
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TRACTION ENGINES ON INCLINES. 


By this means he would have known the 
percentage of friction in the different styles, 
and no doubt settled the question. 

If I understand the model correctly, it 
will not ascend a grade of 15 per cent. 
of an entire circle unless the weight 
considerably more than 75 per cent. of the 
entire weight. If there was a wheel on the 
axle the same size as the wheel supporting 
the model, to which the cord and weight 
was attached, then if the weight was just 
three-fourths of the entire weight it would 
be balanced on an incline of 33.66° from a 
horizontal. Before I prove this assertion, | 


is 














will say that it will be found nec ssary to 
provide the track and wheels with teeth, to 
prevent slipping, for the model will slide 
down the grade with the wheels. locked if 
the grade is greater than 15°, and may at 
that, unless the wheels and track are rubber 
covered, and even then no such grade as 15 
per cent. (51°) could be ascended by revolv- 
ing plain wheels on a plain track. 

I enclose sketches of the model and weight 
in position. Fig. 1 shows the model on line 
A B, at an angle of 33.66° from the horizon- 
tal line AC, the line A D, 11.38° below, 
and marks the path of the weight W, as the 
model ascends or descends the grade. The 
weight of the model is assumed to be 25 
pounds, and that of the weight 75 pounds, 
or1to3. It will be seen that the angle of 
the lines A B and A D are from A C the 
same ratio as the weight to model. 

If our ‘‘ Level-headed Mechanic” should 
ask how the angles were arrived at, I will 
say that if he takes a model with the wheels 
supporting it, and the one carrying the 
weight the same size, he will find 
that the weight will travel vertically the 
same distance the model  does_hori- 
zontally, thus desciibing an angle of 45°. 
If he will divide this angle by the number 
of times the weight of the model is contained 
in the weight or force, he will find the point to 
run his horizontal line, as shown in Fig. 1. 

Assuming a velocity for the model to 
travel up the incline, the horse-power or 
foot-pounds may be found by multiplying 
the vertical velocity in feet per minute by 
the weight, and, dividing by 33,000, giving 
the horse-power. It will be found that W 
will develop just the same power in descend- 
ing as that required to elevate the model, 
friction being left out of consideration, of 
course. 

Fig. 2 shows the model and weight bal- 
anced in another way. The model is on an 
incline, as before, and the weight also sup- 
ported on an incline. The weight and 
model are connected by a cord passing over 
pulleys, as shown, which sustains them in 
position. 

One of the rules for giving the force re- 
quired to sustain a weight on an incline is to 
multiply the weight by the vertical height, 
and divide by the length of the plane—that 
is, multiply the weight of the model by the 
length of the line C B, and divide by the 
length of AB. For the weight, multiply 
the length of the line C D by the weight, 
and divide by the length of the line A D. 

Figs. 3 and 4 will give the ‘‘ boys” some- 
thing to speculate on during noon hour. 
In Fig. 3, the cord, being wound on a pulley 
the same diameter as the supporting wheel, 
will require but half the weight to sustain 
the model that it would if the cord were at- 
tached to the body of the model, while in 
Fig. 4 the cord is wound on a pulley one- 
half the size of supporting wheel in a reverse 
way, and will require four times the weight 
to sustain the model that Fig. 3 will. 

C. O. SINE. 


The Degrees of an Angle for Setting a 
Taper Attachment, 
Editor American Machinist: 

In machine shops we have often to bore 
tapered holes with a compound rest, or 
taper attachment, the amount of taper be- 
ing given per foot. In many cases it is 
handy to know about how many degrees 
and fraction of a degree to which the at- 
tachment should be set—not that we ex- 
pect to set it correctly at the first time, 
but to get somewhere near it. For small 
tapers we can find the corresponding num 
ber of degrees sufficiently close for all prac- 
tical purposes without the use of a table of 
tangents, because a tangent corresponding 
to a comparatively small taper, say, of 14 
inches in 12 inches, does not differ much from 
the length of the arc. To illustrate, let us 
take anexample: It is required to find the 
number of degrees to which a compound 
rest should be set for boring a hole with a 
taper of 14 inch in 12inches. The length 
of anare of 1 degree in a circle 24 inches 
diameter is found by dividing the circum- 
ference of this circle by 360; the circumfer- 


| ; a . 4 Ma ae 
}ence of a circle 24 inches diameter is 75.39 
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75.39 _ 9094 inch = length 
360 
of arc of 1 degree. Now, in the example, 
one-half of the given taper is 3? inch, or .75 
inch; and this we may consider to be the 
length of a given arc for which the number 
of degrees are to be found. The length of 
a 1-degree arc we have found to be .2094 
inch ; we may now find the number of de- 
grees in an are .75 inch long by the simple 
rule of proportion, thus 
.2094:: .75:: 1:2 

frdm which we get, 

15 

2094 
and to this angle the taper attachment or 
compound rest should be set. 

Of course, the number of degrees found 
in this way is only an approximation, but 
for small angles it is a very close one, as can 
be shown by the following comparison of 
tangents. 

By referring to a table of natural tangents 
we find that for an angle of 3 degrees 35 
minutes the tangent is .06262; but the cor- 
rect tangent for an inclination of 3 inch in 12 
75 


inches, hence 


’ 


= 3 degrees and 35 minutes, 


inches is .0625 ; consequently the 


difference between these two tangents is 
only .06262 — .0625 = .00012, which is an 
amount too small for measurement in ordi- 
nary practice, hence it can safely be neg- 
lected. 

From the preceding computation the fol- 
lowing rule may be established : 

Divide one-half of the given taper of a 
hole per foot by .2094; the result will be the 
number of degrees to which the compound 
rest or taper attachment may be set. 

This rule is, of course, only applicable to 
comparatively small tapers, say, up to 13 
inches per foot, and then it is only an approxi- 
mation, but close enough for the purpose for 
which it is intended. I donot know whether 
there is anything new in this or not, but I 
do know that machinists generally are not 
acquainted with it. 

The only advantage that can be claimed 
for this rule is that we can make the com- 
putation without the assistance of a table of 
tangents, which may not always be at hand; 
all that we have to do is to carry in our 
memory the divisor .2094, which is certainly 
not a very severe task. A MECHANIC. 
Brass Worker»’ Tools—Commutators, 
Editor American Machinist : 

I am glad to see that there are some brass 
workers who will ‘‘speak out in meetin’’’; 
they seem to be scarce, however. Since 
reading M. E. B.’s letter I have found two 
Fox lathemen who use a gauge in both 
grinding and setting their thread tools—the 
first I know of—and shall remember it to 
their credit. The tools M. E. B. shows are 
useful and not expensive, and might well 
find a place in any shop. As to turret work, 
M. E. B. is also perfectly right; it takes ¢ 
careful man to produce the best results; the 
tools will not do it all, by any means. Too 
often men are taken from the street and put 
on the turret, having never seen one before, 
perhaps, and, added to this, they are driven 
to doacertain amount of work ina day, 
hardly the best means of producing good 
work or keeping tools in the best condition. 

M. E. B. must have some more kinks that 
would be useful toall in that line of busi. 
ness, and I, for one, shall be pleased to see 
more of them. 


It seems to me that C. S. must have made 
a good job of the last commutator he speaks 
of; sand paper is preferable to emery cloth 
(which some recommend) and is easier to 
handle when fastened to a piece of board 
about the width of the commutator. 

Filing should be avoided, if possible, for 
reasons that C. 8. is probably familiar with, 
but, of course, circumstances alter cases, and 
one must use his judgment in all instances 
of this kind. Many electric light and power 
stations have wl! atis known as a commutator 
slide rest, which is attached to the dynamo, 
and turns the commutator without removing 
the armature from the dynamo. 

As prevention is better than cure, the best 
of care should be taken of this part of the 





machine, and sparking, its worst enemy, 
should be annihilated if possible. 

Has C. 8. ever had any commutators made 
of ‘‘ tempered copper”? and, if so, can he | 
tell us whether it turned much if any harder | 
than the ordinary? As I understand it, this 
should be called ‘‘ hardened copper ” instead 
of ‘‘tempered copper.” 


FreEpD H. Cotvin. 


A Word in Behalf of Molders’ Appren-= 
tices. 
Editor American Machinist : 

I would like to say a word in behalf of the 
molders’ apprentices. I think that if the 
foreman would take more interest in the 
boys they would get along better. The 
foreman should take his apprentices in rota- 
tion, and advance them as fast as they learn, | 
putting the oldest on the best work in the 
shop, and when he has worked on all the 
principal work in the shop, under the best 
instructions, take the next. 

I have worked in several shops, and in all 
of them the boys are considered as no ac- 
count at all, except to make the poorest 
work in the shop, or just good enough to 
riddle sand or shovel in for a molder. 
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but incorrect, according to many experi- 
ments made with this class of pumps. I 
should be pleased to be enlightened as to the 
manner in which Mr. L. arrives at the con- 
clusions given. I have experimented some 
with the class of pumps spoken of, but have 
never obtained the results mentioned regard- 
ing the power or pressure in pump case, and 
I hope we may have an explanation. 
KNOWSBETTER. 


Molding Pipes, Bends and Tees without 
a Pattern—Flanged Pulleys. 


. Editor American Machinist : 


Not long ago one of our customers wanted 
a casting made, but had no time to make a 
pattern; besides, there were only two cast- 
ings to be made. This casting was an air 
chamber used in the construction of pump- 
ing engines. It was about eight fect in 
length, thirty inches diameter and one and 
one-half inch metal, with a reducing end and 
flanges cast on. 

I had the party make a frame the desired 
shape, but instead of a whole one only one- 
half, with half-circle blocks screwed on. I 
also had him cut a sufficient number of strips 
of the required thickness of metal, with the 
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SPECIAL AUTOMATIC GRINDER. 


I remember at one place I was given a| 
piece to make, and a boy, who was serving | 
his time, to help me. I told him we would | 
riddle, shovel, ram and finish together. 
Everything went off lovely until the boy | 
picked up a rammer, when the foreman | 
said: ‘‘ Here, here, Johnny, drop that ram- 
mer; you will have a scab on that casting as 
long as your arm.” 

I insisted that the boy would make as good 
a mold as any one in the shop, if some one | 
would show him how, and give him a good | 
chance; but that if he was kept on laboring | 
work he would make a good laborer and | 
nothing else. | 

The foreman agreed, and said, ‘‘ Well, go} 
ahead”; and every now and then he would | 
come around to see how the boy was getting 
along, and give him a pointer. 

Tf all molders would speak up for the 
boys now and then we would not have so 
many poor molders running around the | 
country. J. R. Swrres. 





That Pump Question Again, 
Editor American Machinist : 
I beg to take exception to answer given by 
A. H. Lefebvre, in your issue of March 26, to | 


Query No. 113, as it is not only misleading, | 


additional raised parts that were wanted, 
which formed bands to strengthen the cast- 
ings and the flanges; after haying that I had 
the core made in half sectidns, which was 
swept up on this frame, witl/ threads cut into 
the core iron to receive the screw bolts for 
twisting. 

After the cores were dried sufficiently to 
handle, we proceeded to make the mold. 
After getting a suitable flask the bottom 
board was put down in the usual way, and 
one-half core put on it. _We then put the 
strips around the core; and one-half of 
flanges at each end, tacking a few of the 
strips to the flanges, to keep them in place, 
using the try square on the flanges to get 
them in proper position. After this the 
molder proceeded in the regular way. When 


| the nowel was rolled over and the joints made 


up, the other half core was laid in its place, 
and the strips put around with the other 
half flanges, and also tacked. After this 
cope was lifted off, the cores were taken out 
and put back into the oven to finish drying; 
these cores formed their own print; the 


| strips were then drawn, and mold finished in 


the usual manner. 
This casting weighed about 3,000 pounds. 
It was poured from two ends on top, and 





made a very good job; this was made in 
green sand, as we had no flask for putting 
in the oven. It would have been a neat job 
in dry sand. 

Ido not wish it to be understood that I 
think this the first casting of the kind made 
in a similar manner, but the plan may be 
new to some, and may induce some thought 
in the line of being ready to overcome diffi- 
culties. 


In answer to the inquiry, February 26, I 
did not make any special claim for my plan 
of making flange pulleys except conveni- 
ence; the best way to find out its value is to 
try it. Wedo not have a full day’s work at 
atime in that line. I do not consider that it 
would be proper for me to give the price per 
piece. J. C. KNOEPPEL. 


Figuring Change Gears, 
Editor American Machinist : 

I should like to add one more way to 
George B. Grant’s, which I think is much 
easier; take the example in issue of April 9th. 

50 ) 8,6590 and 4,700 





173 and~~—94 
_2 e 
5)175 and “95 
35 and 19 


It is what you might call give and take, 
so as to reduce to the gears that you have. 
In the above, change the 9 to 0, so as to 
divide by 50, then, as these are in about the 
proportion of 2 to 1, add so as to divide by 
5, and then you see how near you can cut 
the screw that you have. To divide at all 
implies that it cannot be cut absolutely cor 
rect; with this way not much time or paper 
has been used. ButI find it harder to get the 
gears, after having figured them out, as lathe 
makers do not furnish very many. In the 
above, we have not a19 gear in the shop, 
and would have to compound. 

W. A. RoBerrson. 
——_+>e—___—_ 
Special Automatic Grinder. 





The accompanying illustration is of a 
grinder recently constructed by the Diamond 
Machine Company, of Providence, R. I., 
specially for grinding automatically and 
simultaneously the hole and one side face of 
a piece of work such as a milling cutter. 

For this purpose the work is held ina 
chuck in the usual manner, and there are 
two grinding spindles, that for the internal 
grinding being mounted upon a head, which 
has a movement on the bed to and from the 
main head, while the other spindle is 
traversed in a direction at right angles to 
this for facing, their respective movements 
being so timed as not to interfere with each 
other, and the traverse of-each being adjust- 
able separately. Either spindle can be used 
independently if desired. Holes to the 
depth of 4 inches can be ground, and the 
side faces of disks up to 16 inches diameter. 

Spindles are of steel, running in split 
phosphor bronze bearings, and all working 
parts are protected from dust, most of these 
being within the bed of the machine. 

The machine was built to order by the 
company named, and is illustrated simply as 
typical of such grinding machinery built by 
them for special purposes. 

—_—-_—_~@>e————— 

According to a statement of Herr von 
Borries, royal inspector of railroad construc- 
tion in Hanover, Germany, the number of 
compound locomotives in process of erec- 
tion, and in use, increased in the year from 
November ist, 1889, to November 1st, 1890, 
from 580 to 1,034, divided nearly as follows: 
Germany, 430; England, including those 
built for South America, India, etc., 523; 
Italy, 2; Russia, 32; Switzerland, 11; North 
America, 8; street locomotives, 28; total, 
1,034. 

-— - epee ———— 

The first prize offered for a design of the 
woman’s building to be erected for the 
World’s Exposition, at Chicago, was awarded 
toa lady who had taken the full course in 
architecture at the Massachusetts Institute 
of Technology, and the second prize to a 
lady who had taken the two years’ course at 
the same institute. 
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Covering Fraud with Falsehood. 


Fink, whose swindling operations were re- 
peatedly exposed by this paper several years 
ago, recently attempted to palm off his lubri- 
cating compound recipe, with its wonderful 
percentage of saving in oil, etc., upon the 
mechanical head of a large manufacturing 
establishment in Chicago. 

On being informed that our manufactur- 
ing friend was an old reader of the AMERI- 
CAN MAcuHIntst, and was thoroughly familiar 
with its exposures of the character of his 
delectable mixture, Fink resorted to a very 
common dodge of men of his ilk, when 
found out, by claiming that he had obtained 
a judgment against this paper for a large 
amount, and was willing to sell it for $1,000. 

Our friend smilingly informed him that if 
he had such a judgment it was collectable, 
and that he was foolish to dispose of it for 
less than its face. 

It is, of course, needless for us to assure 
any reader of the AMERICAN MACHINIST 
that Fink’s talk of a ‘‘ judgment” against 
us for any amount, large or small, is abso- 
lutely false. No proceedings against us, 
other than vaporings and threats, have ever 
been instituted by him at any time, and no 
one who has ever read our exposures of the 
Fink swindle entertains any doubt as to how 
any proceedings legally instituted by him 
would be likely to terminate. 

re 
Who is to Blame in this Instance? 





It has been charged against the owners of 
coal mines that they sometimes pursue a 
course which they know is well calculated 
to cause trouble with the men employed by 
them, the strike, lockout, or whatever it 
may be that results, being utilized as the 
occasion for an advance in prices of coal. 

Whether this be true or not, the extremely 
selfish and narrow-minded policy sometimes 
adopted by them is well illustrated by their 
action at a conference between the mine 
operators and miners of Pennsylvania and 
Ohio, recently held in Pittsburgh. 

The men wished to introduce the eight- 





hour system in the coal mines of those 
States, the main arguments advanced for its 
introduction being that, on account of the 
severity of the labor, and the unnatural con- 
ditions under which it is performed, eight 
hours per day are as many as any man 
should work at coal mining; that payment 
is made by the ton, and the mining would 
therefore cost the operators but little, if any, 
more than at present, and with eight-hour 
shifts the mines could be operated by three 
sets of men—the full twenty-four hours per 
day—should the condition of the trade de- 
mand it, whereas now twenty hours is the 
maximum time. 

Failing to secure the official adoption of 
the system by the operators, the miners pro- 
posed that things be arranged so that the 
system could be tried tentatively, and with- 
out binding any individual operator to its 
adoption or continuance after trial, and even 
this was refused. 

Some idea, perhaps, of the tenor of the 
arguments presented by the operators 
against the change may be gleaned from the 
words of an operator from Ohio, named 
Chapman, who said, according to the report 
of a Pittsburgh paper: ‘‘ Inactivity is not 
beneficial. Wherever you create idleness 
you create trouble. Give literary men, coal 
operators, business men a surplus of time, 
and you will find them at their club houses. 
Workmen, under the same conditions, can- 
not go to club houses, but they go to worse 
places. Give a man plenty of work, and 
when his work is done he goes home.”’ 

The essential brutality of such a speech 
need not be dwelt upon. According to Mr. 
Chapman’s philosophy, the only way to pre- 
vent men from doing wrong things is to 
make them work every day until so thor- 
oughly exhausted as to be unable to do any- 
thing more, either good or bad. 

It isa pity that such men are sometimes 
placed in positions where the welfare of 
human beings is in any way dependent upon 
them. 


demands of the men, but was overruled by 
such men as Chapman. 

Every Pittsburgh paper we have seen ex- 
presses the opinion that the position taken 
by the representatives of the miners was en- 
tirely reasonable, and that the failure to ar- 
rive at an agreement is entirely due to the 
unreasonable obstinacy of the operators. 

The miners now announce their determi- 
nation to fight for what they failed to obtain 
by peaceful and conciliatory methods. It is 
said that 75,000 miners will be involved, and 
disinterested persons familiar with the char- 
acter of the work, and all the circumstances, 
predict that they will have the sympathy of 
the public. But when the contest comes, 
we shall, of course, see a great deal in such 
papers as the Hvening Post about the ‘‘ stu- 
pidity,” ‘‘ignorance,” ‘‘ drunkenness,” 
‘‘idleness,” ‘‘improvidence” and ‘‘ insub- 
ordination ” of the miners, and nothing what- 
ever on the other side. 

—— + 
Small Shops and Specialties. 





One of the most noticeable tendencies in 
machine building at the present time is 
towards the adoption of certain specialties to 
the production of which an entire shop is 
exclusively devoted. 

As the manufacturing business of the 
country develops, certain machines which 
were formerly required in small numbers, 
comparatively, are finally required in such 
numbers as to make them a standard article 
of commerce, and their manufacture in large 
numbers by shops specially fitted and man- 
aged for their production admissible. The 
demand for certain classes of machine tools, 
for instance, has now grown to such propor- 
tions that shops of considerable size and em- 
ploying first-class ability can find plenty to 
do in producing lathes or planers exclusively, 
and we have a number of such shops, in 
which the machine tools and the smaller 
tools and fixtures are all specially adapted to 
work, which, being restricted to certain well- 
defined limits, can be and are arranged to 
secure the very highest efficiency. Not only 
this, but in some such shops it is at once 
seen by any one who has opportunities of 
investigating the matter, that the entire shop, 
with the men employed in it, becomes com- 
parable to the most efficient automatic ma- 
chine, in which every part has its duty to 
perform, and performs it with certainty and 
precision. 

Such shops may have the further advan- 
tage of having at their head a proprietor 
whose every thought and effort is concen. 
trated upon the one object to which it is de- 
voted, and the degree of efficiency attained 
by some of these shops would be a surprise 
to any one who should now for the first time 
investigate the matter. To such an extent 
has this been developed, that some shops de- 
voted entirely to certain classes of machines 
are far ahead of most of the largest shops 
doing a general business, and in fact it is 
only those large shops in which the work has 
been systematically arranged in separate 
departments, each supervised by the best of 
men, that the efficiency of the smaller shops 
of the kind mentioned is approached. 

It is by the adoption of this plan of con 
centration that some of the smaller shops of 
the present time have become highly success- 
ful, and with an investment in tools and ap- 
pliances which would have been utterly 
inadequate to command success in direct 
competition with larger shops in general 
lines of work, they have attained a high 
position, and are in every way successful. 

—-_ 
Literary Notes. 





THE CORLISS ENGINE. By John T. Henthorn— 
MANAGEMENT OF THECORLISS ENGINE. By 
Charles D. Thurber. Uniform in one volume. 
Price $1.00. Edited by Egbert P. Watson. Pub- 
itshed by Egbert P. Watson & Son, 150 Nassau 
street, New York. 


This little book contains 92 pages, the first 
62 of which were written by Mr. John T. 


Company, of Providence, R. I. 








Col. W._P. Rend, one of the most promi- 
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nent operators, was in favor of granting the | 





The first chapter treats briefly of steam | 


is added to the sum of knowledge on this 
vexed question in steam engineering. More 
could not be expected when so wide diver- 
gence of opinion is found amongst all classes 
of engineers, and when experiments fail to 
settle anything beyond the single case under 
trial. 

The second and third chapters deal with 
indicator cards. The author illustrates his 
belief as to what form a good indicator card 
should be by one that would be said, ordina- 
rily speaking, to lack lead; one in which 
the piston has passed through about one- 
thirtieth of its stroke before the highest 
pressure is reached. His argument is the 
usual one adduced by those who believe in 
no lead or negative lead, viz., that while the 
crank is at and near the center, pressure in 
the cylinder results only in increased friction, 
the pressure at this time instead of tending to 
turn the shaft operating to resist its motion, 
due to the inertia of the fly wheel. He is 
not alone in condemning lead, other engineers 
believing as he does in this respect, while 
still others argue, with a good show of rea- 
son, that while it is not desirable to have 
pressure against. the crank-pin when at and 
a little ahead of the center, it is desirable that 
steam be admitted early, in order that the ex- 
posed surfaces, previously cooled, be heated 
as soon as possible. Which of these consid- 
erations is the most important must be set- 
tled by practice, but the hint given by the 
author, and his reasoning in the matter, are 
timely ; it is an easy matter for the engineer 
to try both positive and negative lead, adopt- 
ing that which gives the best results. 

Tn regard to compression, the author char- 
acterizes as ‘‘ fashionable” the high com- 
pression now quite generally employed, and 
says without reserve that the limit of com- 
pression desirable is that about equal to the 
terminal pressure in condensing engine, 
and ‘‘ for the majority of non-condensing en- 
gines the compression should be about five 
pounds in excess of the terminal pressure.” 
This we assume to have special reference to 
the Corliss, or similar tvpes of engines, and 
should not consider it true of many other 
types. 

The functions and operation of the gov- 
ernor are considered, and some excellent 
points made in relation to changing speed 
and other particulars. 

In succeeding chapters the operation of set- 
ting the valves of Corliss engines is quite 
fully explained, so that, by a little thought, 
any engineer should be able to manage it. 
Air-pumps, driving gears, steam heating, 
engine foundations, etc., are also treated. 

Mr. Thurber’s pait of the work relates to 
the management of the Corliss engine, and 
is written from the standpoint of a practical 
engineer who has gained his knowledge from 
actual work in‘the direction of handling en- 
gines, and their belongings. He deals not 
only with the engine, but with the boilers 
as well, giving his ideas as to firing, slow and 
rapid combustion, grate bars, etc. He also 
writes of feed pumps and pipes, gives an 
account of a boiler test, and shows some indi- 
cator cards from a compound Corliss engine. 
The book will undoubtedly be well received 
by stationary engineers. 


COMPOUND LOCOMOTIVES. By Authur T. Woods, 
M. M. E., Professor of Mechanical Engineering, 
University of Illinois. 

The appearance of this book at this time 
is opportune. It contains descriptions of 
the various forms of compound locomotives 
which have been actually used, much relia- 
ble data, and so much of the theory of com- 
pound engines as is directly applicable to 
locomotive practice. It cannot fail to be of 
great value to all designers who are devoting 
time, study and labor to the construction of 
compound locomotives, and who are now 
earnestly engaged in the endeavor to find 
a satisfactory solution of the problem of 
bringing out a design which shall meet the 
demands of railroad service. The various 
chapters of this book are devoted to the 


theory of design of two-cylinder engines ; 
Henthorn, formerly with the Corliss Engine | 


description of the Worsdell von Borries sys- 
description of Mallet two-cylinder 
type; size of cylinders, ports, etc. ; starting 


tem ; 


of this it may be said that nothing | power of two-cylinder engines ; the Lindner 
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type; economy of two-cylinder engines; 
steam distribution in three-cylinder engines; 
description of three-cylinder engines; dis- 
tribution of work between cylinders; starting 
power and performance of three-cylinder en- 
gines ; four-cylinder receiver engines ; four- 
cylinder tandem engines; comparison of 
types; piston speed ; weight of reciproca 
ting parts; Russian tests; and American 
compound locomotives. The whole subject 
is handled in a masterly manner, the princi- 
ples involved are clearly stated, the analysis 
of each type of engine is presented in an 
unprejudiced manner, matters of individual 
preference are carefully avoided, and the 
text indicates much research and study by 
the author. The book is published by R. 
M. Van Arsdale, proprietor Nutional Car 
and Locomotive Builder, Morse Building, 
New York. The price of the book is $2. 


Peg PIONS amp 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








(181) Mohawk, Schenectady, N. Y., asks: 
Is there any apparatus in existence by which 
we can measure the volume of air consumed 
in a cupola during a cast, when supplied by 
a fan blower? A.—There are such instru- 
ments used for scientific tests, but we have 
not seen them adopted for every-day practice. 
Close observation and great care must be 
taken to obtain reliable results, and the 
arrangements of some foundries are hardly 
suitable for the purpose. 


(182) J. B., Minneapolis, Minn., writes: 
Suppose a screw propeller is encased in a 
tube open at each end would the amount of 
slip be the same as that of a propeller with- 
out a tube? A.—The slip of a propeller en- 
cased in a tube, we believe, will not be as 
great as its slip would be without a tube; 
but we cannot say what the difference will 
be, as experiments to determine these results 
are lacking. 


(188) J. D., Denver, Colorado, writes: I 
would like to know how to detect a burnt 
crown sheet or other burnt sheets of a boiler 
when it has happened through negligence. 
A.—We see no other way to detect burnt 
sheets than by a close examination. Iron 
sheets when burnt will generally sag and 
show blisters, and steel sheets when burnt 
will show cracks. 2. Will coal oil or nitric 
acid hurt the temper of fine edge tools? A. 
—They will not hurt the temper, but nitric 
acid will ruin the edge. 


(184) W. F. B., Allegheny City, Pa., 
asks: I would like to know it a punch, say 
4 inches diameter, should have a driving or 
sliding fit in the die. A.—The clearance of 
the die depends much upon the character of 
the work to be done. For ordinary boiler 
work the die is often made from ¥, to ;*y of 
the thickness of the plate larger than the 
diameter of the punch; and some boiler 
makers advocate making the punch fit the die 
accurately. For punching nuts, the punch 
fits accurately in the die. Of course a driv- 
ing fit isnot admissible for any kind of work. 


(185) R. H. A., Baltimove, Md., asks: In 
order to become a draftsman, is it necessary 
for one, who has an inventive mind, to be 
a mechanic or a pattern maker? A.—A 
good draftsman requires some practical ex- 
perience in the machine and pattern shop, 
and he should also know something of mold- 
ing and blacksmithing. It is not always the 
duty of a draftsman to invent something 
new, but frequently he has to work out or de- 
sign the details of machinery, so that they 
can be made with the least expense, and 
with the tools available in the shop. This 
requires practical experience, and the more 
he has of this, in addition to a sound techni- 
cal education, the better he will succeed. 


(186) F. B. L., Grand Rapids, Mich., asks: 


| 








At what age do the majority of students | 
begin to learn civil engineering? A.—We| 
have norecord of the ages of students asthey | 


enter technical schools, probably from 18 to 
20 years isa good average. 2. Is 24 years 
of age too old to begin to learn it? A.—No. 
3. What are the wages a civil engineer gets? 
And can a student, after leaving school, get 
a job easy? A.—The wages will depend 
on the ability of the engineer; there are 
some who do not earn as much asa good 


quired. A.—The number .51504 is simply 
the sine of the angle of 31 degrees. It is 
found in any table of natural sines, etc. In| 


mechanic, and there are others who have a| 


very comfortable income. Students 





gener- | 


ally seem to obtain positions as soon as they 
leave school, and there are a few not so 
fortunate. It much depends on the ability 
and energy of the student. 


(187) A. C. E., New York ‘City, asks: 
1. What is the temperature of steam at dif- 
ferent pressures ? A.—You will find tables 
of pressures and corresponding temperatures 
of steam in any good engineering work, and 
in many engineers’ pocket-books. 2. What 
is the highest attained temperature of super- 
heated steam? A—Wehavenorecord. In 
steam engineering the temperature of the 
superheated steam is limited by the lubricant 
used, and the kind of packing employed 
for making steam-tight joints, etc. The 
temperature of steam must not be so high 
as to burn or injure the above. 3. What is 
the area of different size of pipes from 4 
inch to 6 inches? A.—See any table of 
areas of circles ; or for rules for finding these 
areas, see any elementary arithmetic. 


(188) H. P. 8., Yonkers, N. Y., writes: 
Enclosed find sketch representing two worm 
wheels, right and left, to run with right and 
left-handed worms. I would like to ask: 
Is there a rule or formula by which the 
angle of the teeth on the worm wheel can be 
determined to suit the pitch of the thread 
on worm? A.—Draw a line a6, and make 
its length equal to the circumference of the 








a b 


pitch circle of the worm; through } draw a 
line perpendicular to @ 4, and, for a single- 
threaded worm, make / ¢ equal to the circu- 
lar pitch of the wheel; for a double-threaded 
worm, make } ¢ twice the circular pitch of 
wheel; or for a triple-threaded worm, make 
be equal to three times the circular pitch, 
and so on. Join a and ¢ by a straight line, 
the angle } ac will be the angle of the teeth 
on the wheel. 


(469), BR. Uh. P:. , Maine, writes: 
Please inform me what shrinkage to allow 
on patterns for steel castings? .4.—The al- 
lowance necessary for shrinkage varies for 
different kinds of metal, and the different 
conditions under which they are cast. For 
castings where the thickness runs about one 
inch, cast under ordinary conditions, the 
following allowance can be made : 

For cast-iron ;y of an inch per foot. 

ce brass ts ee “se se ce 

steel 4 

** mal. iron 4 
Thicker castings, under the same conditions, 
will shrink less, and thinner ones more, than 
this standard. The quality of the maf€rial 
and the manner of molding and cooling 
will also make a difference. Where there is 
a large range of work, the shrink rule is 
often discarded, and the judgment and ex- 
perience of the pattern maker substituted. 


(190) F. J. F., Buffalo, N. Y., asks: Can 
a common pump lift water from a well 250 
feet deep without a valve and air chamber at 
the bottom of the pipe. A mechanic claims 
that it can pump only 33 feet. A.—If it isa 
common suction pump it cannot lift, theo- 
retically, over 33.87 feet, because the atmo- 
spheric pressure has to force the water up- 
ward through the suction pipe. The atmos- 
pheric pressure is generally taken at 14.7 
pounds per square inch, and the column of 
fresh water one inch square and one foot 
14.7 
434 
33.87 feet, through which the atmospheric 
pressure can force the water, provided there 
isa perfect vacuum in the pipe at the time 
the water enters it. But in practice a per- 
fect vacuum cannot be obtained, and besides 
this, some of the atmospheric pressure is re- 
quired for overcoming friction, and the weight 
of the suction valves, and, therefore, a pump 
which can lift the water about 28 feet may 
be considered to be doing good work. 


(191) A., Cohoes, N. Y., asks: Please 
give me the way to obtain the number 
51504 from the tables, and the operation. 
For instance: In a right-angled triangle the 
hypothenuse is 200 feet, and the angle oppo- 
site the perpendicular is 31 degrees; find the 
length of perpendicular : 

1: .51504 :: 200: 2, 
the value of x is found to be 103.008 feet, 
which is the length of the perpendicular re- 


é 


“é “ec “é “eé “é “é 


cc “ec sé “e sé 


high weighs .434 pounds, hence 


these tables look for 31 degrees, and opposite | 


you will find the number; no other operation is 
required. Multiplying this sine by 200 gives 


103.008 feet for the length of the perpen- 
dicular. The solution of your other ques- 
tion is just as simple if you understand the 
principles of logarithms by which the solu 
tion is obtained. These principles you will 
find explained in any elementary trigonome.- 
try, to which we must refer you, as it will 
take up too much space in these columns to 
give the necessary instructions. Do not 
waste time in attempting to work out exam- 
ples of this kind, before you fully under- 
stand the elementary principles of trigonome- 
try. Commence at the beginning, and 
proceed slowly and carefully; you will then 
reap the benefit, and save much time in the 
end. Haste in matters of this kind will lead 
to discouragement, and will rob this import- 
ant study of the pleasure connected with it. 


(192) C. S., Cincinnati, Ohio, asks: How 
can I find the diameter of shafting, the horse- 
power and speed being known? A.— 
Authorities differ greatly in regard to the 
size of shafts. The diameter is based upon 
the torsional strength of the shaft, that is to 
say, on its resistance to breaking by twist- 
ing, and this strength is: proportional to the 
cube of the diameter of the shaft. Consid- 
erable allowance must be made for accidental 
strains, such as winding of belts, sudden re- 
sistance by clutch motion, etc. The follow- 
ing formula is for line shafting, from which 
power is taken at intervals: Bearings 8 feet 
apart. Let D denote the diameter of shaft 
in inches; R revolutions per minute, and 7 
horse-power. Then for iron shafting we 
have: 

8 

90 H 

< (J) 

Which reads: Multiply the horse-power 
by a constant of 90, divide this product by 
the revolutions per minute, and extract the 
cube root from the quotient; the result will 
be the diameter of the shaft in inches. For 
head shafts supported by bearings close to 
each side of the main pulley or gear, so as to 
wholly guard against the transverse strain, 
the following formula will give an ample 
margin of strength: 


a 
/ 125 
D=¥ = (2) 


The only difference between these formu- 
las is that of the constant employed. For 
line shafts of steel or cold rolled iron, a con- 
stant of 50 may be used in formula (1), 
and 75 in formula (2). 


(193) T. B., Portland, Me., writes: Please 
state why we cannot get a full supply of 
water witha new pump. The diameter of 
the steam cylinder is 8inches; water cylinder 
is T inches diameter, and stroke 10 inches; 
steam pressure, 60 pounds. The water is 
discharged at a height of 24 feet. From the 
action of the pump we should judge that 
there is no cushion in the air chamber, the 
pump knocks hard, and the best results so 
far have been obtained by leaving the air 
cock open continually. The pump runs 
several strokes, getting a partial supply of 
water, then it will not get any water for 
several strokes. We have tried a larger and 
more powerful pump with the same results. 
The suction pipe is absolutely air-tight under 
pressure. We have an air chamber 6 feet 
from pump to relieve the pump, on account 
of the long distance through which the 
water is taken. The length of suction pipe 
is 1,200 feet; diameter, 4 inches; it rises to 16 
feet above the level of pond, then falls 22 
feet, and again rises to pump 18 feet above 
the level of the pond. A.—It seems to us 
that the whole trouble lies in the suction pipe, 
which is too small in diameter for its length; 
and probably the inner surface of the pipe is 
quite rough, so that a greater part of the 
atmospheric pressure is required to overcome 
the friction, leaving an insufticient pressure 
for raising the water to the pump. We 
should use nothing less than a 5-inch suction 
pipe; probably 6 inches will give better re- 
sults; the inner surface of the pipe should be 
as smooth as possible. We should advise 
you to write to the makers of the pump; 
they will undoubtedly straighten out matters 


to your satisfaction. 
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Gears, gears, gears, gears, gears. 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J.H. Wells, Tampa, Fla. 
‘**Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells. 8 Spruce St., New York. 
|_ Davis Key-Seating Machines kept in stock by 
| Manning, Maxwell & Moore, 111 Liberty St., N. Y. 


See page 20. 











Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, Ill. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Baush & Sons, Holyoke, Mass. 

Selden Packing for stuffing-box. with or without 
rubber core. Randolph Brandt, 38 Gortlandt St., N. Y. 

Adjustable Shrinkage Gauges, Pedrick & Ayer, 
Philadelphia, Pa. 

Link Milling and Slotting Machine. 
Ayer, Philadelphia, Pa. 


Pedrick & 


Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 
I. D. L. Drawing Stands. The original, For par- 


ticulars and prices. address W.S. Rogers, Troy, N. Y. 

Headquarters for Star Hack Saws, Millers Falls 
Co., 93 Reade street, New York. 

S. A. Smith, 23 So. Canal st., Chicago, Ill., agent 
for Appleton Mfg. Co.’s Emery Grinding Machinery. 
_ Special designs and drawings made by Arthur L. 
Stevens, Mech. Eng., 11 S. 9th st., Phila., Pa. 

Audubon Machine Works, New Haven, Conn. 
Electrical work, superior facilities, builders of ma- 
chinery, heavy and light. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 188 Jack- 
son St., Chicago, IIl. 

S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal St.. Chicago, Western Agent. 

For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, address T. C. Dill 
Machine Company, Philadelphia, Pa. 

Self-adjusting Hand-screw for pattern makers, 
cabinet makers and wood workers generally; send 
for circular. Wm. H. Denney, Lancaster, Pa. 

“Twenty Years With the Indicator,” by Thos. 
Pray, Jr., 9,500 sold. Price $2.50. Order of book- 
seller, take no other. 

Roper’s Catechism of High Pressure Engineers, 
pocket form. gilt edges, $2.00, postpaid. Theo. Audel 
& Co., 91 Liberty street,.New York. Catalogue free 


25°" “Only Drill Press built on 

82" ‘Ko-rekt’ principles, 

37’ even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 


_ DuBois & DuBois, Patent Attys, 715 11th St., Wash 
ington, D. C., procure first-class patents. Send stamp 
for illustrated a a pe ‘** March of Invention,” con- 
taining valuable information, and list of references. 
Patent Soliciting of High Class. 

D. Walter Brown, Counsel in Patent Cases, 

31 Nassau Street, New York. 

Send for Brief History of Patent Legislation. 


Foot and Power Presses for Metal, Paper and 
Leather; perforating dies aspecialty; estimates given 
for special Machines or Dies. Edwin B. Stimpson & 
Son, Manufacturers, 31 Spruce st., New York. 


Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances, devices, 
contrivances,etc.,by T. W. Barber. 1,936 illustrations, 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free, E. & F. N. Spon, 12 Cortlandt St., New York 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for Circular of New Club Rates, and 
try it yourself. Address AMERICAN MACHINIST, 96 
Fulton St., New York. 


‘*‘Binders”’ for the American Machinist. Two 
styles, the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


‘*‘ Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principies of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th St.. New York. 

















It is rumored that a cotton-mill will be erected at 
Troy, Ala. 

It is rumored that a large steel plant is to be 
built at Madison, Ill. 

The erection of an electric light plant is pro- 
jected at Russellville, Ark. 

J.C. Shaw, of Collins, O., will remove his pump 
works to Clarksville, Tenn. 

J. WH. Krause will, it is reported, start a brass and 
iron foundry at Tampa, Fla. 

Cleveland (Ohio) parties will, it is stated, erect a 
cotton-tie factory at Birmingham, Ala. 

The East Birmingham Smeiting Works, Birming 
ham, Ala., is putting in additional machinery. 

W. B. Brady may establish a plant for the manu- 
facture of his nail-driving tool, at Austin, Tex. 

The Lead Hill Foundry and Machine Shops, at 
Lead Hill, Ark., expect to put in new machinery. 

It is stated that J. Alston will at once erect ma- 
chine shops in Greenwood, 8. C., at a cost of $11,000. 

The Progress Manufacturing Company, Meridian, 
Miss., will, it is reported, enlarge its machine works. 

The Norfolk & Western Railroad Co. will soon 
erect additional machine shops at Shenandoah, Va. 

W. C. Codd, of Baltimore, Md., is negotiating for 
the establishment of boiler works in Roanoke, Va. 











The Jellico (Tenn.) Ice and Electric Light Com- 
| pany has been incorporated, to erect an ice factory. 
A $150,000 cotton-mill is reported as to be erected 
| at Hillsboro, N. C. 
tion. 


C. M. Parks can give informa- 


The Malleable Iron Company, at Chattanooga, 
| Tenn., are preparing to add a steel plant to their 
| works, 
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C. D. Beckwith, of Paterson, N. J., is investigat- 
ing with a view of erecting a rolling-mill in Balti- 
more, Md. 

Crellin & Nalls, proprietors of the Birmingham 
(Ala.) Boiler Works, have doubled the capacity of 
their plant. 

It is stated that a proposition has been made for 
the erection of a $300,000 cotton-mill at Fort 
Worth. Texas. 

The Paige Tube Company, of Warren, O., will 
erect a foundry, 50x75, for the purpose of doing 
their own casting. 

It is reported that a company with $60,000 capital 
will be manufacturing wire nails, at New Philadel- 
phia, O., by July 1. 

A stock company is being organized to erect ma- 
chine shops at Luverne, Ala. Buchanan, Sanders 
& Co. are interested. 


A hardware manufacturing company is corre- 
sponding relative to the establishment of a $30,000 
plant in Norfolk, Va, 

W.S. Rogers, Troy, N. Y., has issued a mammoth 
postal card illustrating the " ideal’ drawing stand 
which he manufactures. 

The Emerson Manufacturing Company, Law- 
rence, Mass., is enlarging its machine shop to make 
room for increased business. 

At Louisville, Ky., machine and repair shops and 
roundhouse will be established by the Louisville 
Southern Railroad Company. 

A stock company will, it is stated, be incorporated 
to purchase, enlarge and operate the iron foundry 
of Kelly Bros., at Jonesboro, N. C. 

The Transparent Ice Company will, it is stated, 
put in new machinery and increase the capacity of 
its ice factory at Washington, D. C. 

The knitting-mill of French & Ward, Stoughton, 
Mass., is to be enlarged, and machinery added for 
the manufacture of worsted stockings. 

A company has been organized at Renfrew, Ala., 
with a view of encouraging the establishing in that 
town of a rolling-mill and pipe works. 

New machinery is being added to E. C. Wehbrfritz’s 
iron foundry and machine shops at Little Rock, 
Ark. The buildings will also be enlarged. 

The Scott Machine and Hardware Company, at 
Denver, Col., are enlarging premises to double 
former size, and wiil put in several new tools. 

The Anderson (S. C.) Iron Foundry and Machine 
shop will be enlarged, and the making of sorghum 
mills will be added. R. F. Divver is the owner. 

The steel works of the Union Steel Works of 
Louisville, Ky., are to be removed to Lexington, Va. 
Work has already commenced on the new plant. 

The Harriman Wrought-iron Company has been 
established at Harriman, Tenn., for the purpose of 
manufacturing wrought-iron direct from the ore. 

The establishment of iron works at Cloverdale, Va., 
is being negotiated by northern capitalists. The 
Cloverdale Iron and Land Company is interested. 


There is water-works agitation in Altoona, Pa.; 
Portland, Ind.; Peru, Ill.; Steelton, Pa.; Malden, 
Mass.; Chatfield, Minn.; Manitou, Col.; Jackson, 
Mich. 


It is reported that the car works of Rochester, 
N. Y., will remove their plant to Johnson City, 
Tenn., where $100,000 will be expended in establish- 
ing it. 

The stockholders of the Oswego Foundry and 
Malleable Works, at Oswego, N. Y., have decided 
to increase the capital stock and put in a malleable 
plant. 

The Case Engine Company, of New Britain, Conn., 
are building an addition, 35x50 feet, to their shops, 
and will soon have it equipped and ready for occu- 
pancy. 

The manufacture of electric 


motors may be 


established at Lexington, Va., as parties are inves 


tigating at that point with a view of erecting 
works. 


The Board of Trade has accepted the Omaha, 


<ansas City and Galveston Railway Company’s | * sag 
San 7 ss | ton Land and Improvement Company is interested. 


proposition to establish machine shops at Denison, 
Texas. 

Several hundred men will be employed by the 
Damascus Steel Company, of Portsmouth, O., in its 
new works in Denver, Col., which will cost about 
$250,000. . 

The owners of an 80,000-spindle cotton manufac- 
turing plant in North Carolina are looking toa re- 
moval to Albany, Ga., in order to be nearer the 
cotton fields. 

The Grand Trunk railway is to build a rolling- 
mill plant at Montreal, and the officials claim that 
the road will save at least $30,000 a year by rolling 
its own iron. 

N. S. Keay, of Philadelphia, Pa., is prospecting 
at Chattanooga, Tenn., for the purpose of estab- 
lishing a plant for manufacturing steel by the 
Bates process. 


L. M. Hoffman, L. L. Snuggs, W. Matthews, and 
others are the incorporators of a $30,000 stock com- 


pany, which will erect a 4,000 spindle cotton factory | 


at Dallas, N. C. 


The Pheeenix Iron Works, of Cleveland, Ohio, are | 


reported as negotiating with parties at Roanoke, 
Va., looking to the establishment of iron works in 
the latter place. 


The Florence Iron Works, with a capital stock of 
$10,000, have been incorporated at Florence, S. C. ; 
incorporators R. C. Commander, James Allen, P. 
A. Wilcox and others. 


J. W. McKay, W. R. Godfrey, W. A. Heinshaw | 
and others have incorporated the Cheraw Machine | 
Works, Cheraw, 8S. C. (cotton presses, etc..) with a | 
capital stock of $50,000. 


J. M. Pickrell, of Mount Sterling, and others have 
organized the Richmond Ice Manufacturing Com- 
pany, for the purpose of erecting a $16,000 ice 
factory in Richmond, Ky. 

A stock company is being organized by N. G. 
White and others to establish a foundry and ma- 
chine shop, at West Point, Miss. They intend to 
begin operations at once. 


It is stated that R. P. Smith, of Houston, Texas, 
is investigating for an iron and steel works com- 
pany that proposes to erect a $750,000 steel and iron 
plant at New Birmingham. 


The capacity of the furnaces which Howard & 
Sears intend erecting at New Castle, Va., for the 
purpose of making steel by the Adams direct pro- 
cess, will be 100 tons per day. 


Harris Brothers, of St. Paul, Minn., are at the 
head of an enterprise that proposes to build a 
$200,000 rolling-mill at Minneapolis. The main build- 
ing will be of brick, 340x165 feet. 


The O. L. Packard Machinery Company, of Mil- 
waukee, Wis., has filed articles of incorporation, 
signed by W. 8. Williams, Fred. H. Kappe, Fred. 
Hildibrand and James Morrison. 


The Leland Car Heater and Steam Coupler Com- 
pany have been incorporated, with a capital of 
$40,000, to manufacture car heaters and steam pipe 
couplings at New York or vicinity. 

It is reported at Hornellisville, N. Y., that the 
Erie contemplates the erection of a large foundry 
building on the site of the old oil house, water tank 
and gas house of the Susquehanna. 


The Bessemer Machine and Foundry Company, 
at Bessemer, Ala., having commenced the manufac- 
ture of agricultural implements, will enlarge its 
plant, and put in additional machinery. 

Work is now rapidly going forward at Bridge- 
port, Ala., on an iron pipe foundry and steel car 
works, while negotiations are pending for the 
establishing of other industrial plants. 


The Fort Valley Machinery Company have been 
organized at Fort Valley, Ga. The company have 
a capital of $10,000, and will manufacture all kinds 
of machinery and agricultural implements. 


At Newport, Ky., L. H. Wilson, J. M. Raney, W. 
W. Worcester, and others, have incorporated the 
Worcester Wire Mfg. Co., for the purpose of manu- 
facturing wire goods; capital stock, $12,000. 

Anthony Humphrey and J. H. Hanscom, of the 
Iiyde Iron Works foundry department, have pur- 
chased the old barytes mill property, at Bath, Me., 
and will convert it into another iron foundry. 


It is reported that Robert and William Clark, of 
Newark, N. J., will withdraw from the Clark 
Thread Company, of Newark, and establish them- 
selves in the same business in Arlington, N. J. 

The Cameron & Berkeley ©o., of Charleston, S. 
C., is investigating with a view of establishing 
branch works for the manufacture of phosphate 
mining supplies and machinery, in Bartow, Fla. 


A charter has been issued to the Eureka Nut Lock 
Company, of Pittsburgh, Pa., with a capital of 
$30,000; directors, Wm. H. Hays and John W. Parks, 
Pittsburgh, and David E. Park, Allegheny City. 


The Standard Boiler and Bridge Works, of Bel- 
laire, Ohio, was chartered last week by the Secre- 
tary of State of Ohio, for the purpose of doing a 
general boiler and bridge manufacturing business. 

Northern capitalists will, it is reported, erect a 
steel-nail-mill in Dayton, Tenn., provided the city 
take stock in the company and donate a site. The 
Tennessee Industrial Land Company is interested. 


It is stated that E. P. Dennis and James Markland, 
of Lowell, Mass., and C. H. Poland, of Providence, 
R.I., are investigating a water privilege at Black- 
burg, S. C., with a view of erecting a cotton factory. 


A cotton and woolen-mill is to be erected at Ken- 
sington, Ga., 420x65 feet, to cost $50,000. It will 
have 42,000 spindles and 1,000 looms. The Kensing- 


The Cheraw Machine Works Company, with a 
capital stock of $35,000, have been incorporated, at 
Cheraw, S. C., by J. W. McKay, W. R. Godfrey and 
others. This company will operate machine shops 

W.C., L. and E. F. Lanier, operating the West 
Point (Ga.) Foundry, have incorporated the West 
Point Iron Works, to establish iron works, electric 
light plants, construct water-works, etc.; capital 
stock is $50,000. 

Investigations are being made by a $50,000 stock 
company for the purpose of establishing a manufac- 
turing plant in Anniston, Ala.; this will be done, 
provided the citizens subscribe $5,000, and donate 
a site for the plant. 


R. D. Nuttall & Co., Allegheny City, Pa., have 





The Reynolds Iron Works, of New Orleans, La., 
with a capital stock of $40,000, have recently been 
incoporated as the Reynolds Iron Works Company, 
Limited. W. H. Reynolds is the president of the 
company, and J. 8S. Reynolds is the secretary. 

An effort is being made to organize a company 
for the manufacturingof basic steel at Birmingham, 
Ala., it having, so it is said, been demonstrated by 
practical experiment in a small way that it can be 
made a commercial success from Birmingham irons. 

The Virginia Car Company, with a capital stock 
of from $100,000 to’ $1,000,000, have been incor- 
porated, at Glasgow, Va. Col. A. S. Buford, of 
Richmond, is president, and among the directors 
are ex-Gov. Fitz Hugh Lee and Col. W. A. Ander- 
son. 


The Lone Star Iron Company will hold a special 
meeting on May 4th, at its office in Chicago, IIL, 
for the purpose of amending its charter, increasing 
its capital stock, and providing for the issuance of 
bonds for the erection of a steel plant at Jefferson, 
Texas. 


The Wheeler & Tappan Co. has been incorporated, 
at Chicago, to manufacture and deal in steam 
pumps, machinery and appliances. The concern 
has a capital stock of $15,000, and its incorporators 
are: Thomas J. Wheeler, Amos K. Tannan and F. 
J. Griffen. 

Pratt & Cady, of Hartford, Conn., have erected a 
new brick foundry, 75x240, with monitor roof, and 
having a capacity of over 40 tons per day. It is 
wholly of iron, and a pattern-room, casting-room, 
and storage sheds have also been built, of nearly 
equal size. 


Wash. Rooch, of Atlanta, Ga.; W. J. Pollard, of 
Augusta, Ga.; D. E. Marable and others have in- 
corporated the Patent and Specialty Manufactur- 
ing Company, to dealin and manufacture patents, 
etc.; capital stock $20,000, with privilege of increas- 
ing to $50,000. 

The new furnace at Jefferson, Texas, is to be 
followed by steel, cutlery and car works. A large 
tin-plate factory will be added to these named in 
the course of a short time. The new steel plant 
will cost $1,000,000, and will give employment to at 
least 2,000 men. 

The Rogers Syndicate Land Company, of Cumber- 
land Gap, Tenn., is developing the new town of 
Arthur, Tenn., and is, it is stated, making arrange- 
ments for the erection of a tannery; it is also 
stated that blast furnaces and steel plants will 
soon be constructed. 


The G. G. Lane Car Coupler Company, Prosperity, 
S. C., previously reported as incorporated, has J. 
M. Wheeler for president; A. H. Hawkins, vice- 
president, and G. M. Wilson, secretary. It is stated 
that the company will increase its capital stock 
from $10,000 to $250,000. 


The Toledo Bridge Company, of Toledo, Ohio, 
has been incorporated, with a capital stock of 
$100,000, to manufacture and construct bridges and 
structural iron and steel works. Incorporators: 
James A. Huston, E. B. Smith, G. P. Waddorf, L. 
E. Clark and E. W. Toleston. 


The Albion Iron Works Company, of Victoria, B. 
C., will erect and equip suitable shops at Esqui- 
malt, B. C., in the immediate vicinity of the dry 
dock there, the better to enable them to carry on 
that branch of their business calling for repairs to 
vessels in the dock.— Canadian Manufacturer. 


TM capital stock of the Pittsburgh (Pa.) Brass 
Company has been increased from $100,000 to $200,- 
000. A big increase in the business has made it 
necessary to buy additional property to build a new 
plant. The present general business depression has 
not affected the company’s business. 


The foundation for the new plate-mill at the Re- 
public Iron Works, Pittsburgh, Pa., has been com- 
pleted, and the work on the superstructure started. 
The new plant wili be one of the most complete 
mulls in the vicinity, and enable the firm to compete 
with other concerns on government work. 


A leaf issued by the Joseph Dixon Crucible Com- 
pany, Jersey City, N. J., sets forth the merits of 
the graphite paint made by this company. It is 
said that this paint will not only resist the action 
of acids and alkalies, but will last twice or three 
times as long as ordinary paint for roof and other 
outside work. 


The Aluminum Brass and Bronze Company, 
Bridgeport, Conn., issue a circular of silicon 
bronze tralley wire for electric railways. Letters 
are appended from anumber of electric railway 
companies that are using the wire. The special 
qualities claimed for it are strength, ductility, wear- 
ing qualities and conductivity. 

Smith & Silk, formerly of Cincinnati, Ohio, have 


removed to Kenton, Ohio, and formed the Smith- 
Silk Machine Tool Company. The shop which they 





| out their 1891 catalogue and price list of electrical 
railway supplies, and repair parts for all systems, | ing cranes, several new tools, and other appliances 
The catalogue is illustrated, and contains tables | to simplify the manufacture of metal planers and 


useful in making calculations. 





Company are about to add to their plant, and will 
build, in connection therewith, a machine shop, and 
equip it with new and improved tools, among which 
are lathes, drill, wheel, press, etc. 


C E. Le Massena & Co., 177 Market street, New- 
ark, N. J., are putting on the market solid leather 
polishing wheels. They are a close resemblance 
to walrus wheels, which they are said to rival in 
other ways, while their cost is much less. They 








also make wheels of paper and sheepskin. 


occupy at Kenton is 60x200 feet, fitted with travel- 


shapers, of which they make a specialty. 


At Colorado Springs, Colo., the Rapid Transit | The Pueblo Iron Works Company, of Pueblo, Colo., 


| having sold real estate sufficient to remodel their 
| plant, are now spending $500,000 in repairs and addi- 
| tions. When these improvements are completed, 
| the establishment will be one of the finest, as well 
| as one of the largest in the country, and greatly 


| 
| enhance the present prosperity of the city. 


| 
| The Webster, Camp and Lane Machine Company, 
|of Akron, Ohio, has added $15,000 worth of new 

tools to its machine shop equipment, and at present 


| comtemplates increasing the size of its plant by 





erecting two or more brick buildings of large di- 
mensions. It is at present employing some 225 men 
in the manufacture of mining machinery and steam 
engines. 


The Buda Foundry and Manufacturing Company 
has removed its works from Buda, Ill., to the new 
town of Harvey, Ill., where it has erected large 
shops, and will be able to increase its output. The 
plant at Buda has been purchased by citizens, who 
will operate it under the name of the Buda Iron 
Works. S. Toomy is secretary, and N. J. Knipple is 
treasurer. 


The Harmon Machine Company, of Watertown, 
N. Y., has been incorporated, with a capital stock 
of $30,000. They succeed to the business of Harmon 
Bros., Agricultural Implement Manufacturers. 
New buildings are being erected, and modern tools 
will be put in to doa general machine shop busi- 
ness. The company says, ‘Catalogues in this line 
will be carefully filed.” 


The Shaw Electric Crane Company, Milwaukee, 
have decided to remove their works to Muskegon, 
Mich., where they have secured a tract of land 
commensurate with their rapidly-growing busi- 
ness. Plans are about completed for the buildings, 
which will be pushed to completion as rapidly as 
men can do it, as the company are unable to keep 
up with their orders. The main building will be 
100x200, two stories. 


David Owen, superintendent of the St. Louis 
(Mo.) Steel Foundry, says the plant recently burned 
down in East St. Louis will be rebuilt at the 
earliest opportunity after the insurance has been 
adjusted. Architects and engineers were on the 
ground at the time of the fire, and gave plans for 
doubling the capacity of the plant. The superin- 
tendent states that the plant will be increased to at 
least double its former capacity. 


A company is being organized in Youngstown, 
Ohio, for the purpose of building a $75,000 plant in 
that city for the manufacture of the Bostwick 
metal lath. The company will be composed of 
the Bostwick Metal Lath Company, of New York, 
and Youngstown and Niles citizens. Although the 
organization is not quite completed, and the site 
not yet chosen, some of the machinery for the pro- 
posed plant has already been purchased. 


The Cooper Boiler and Engine Company, of St. 
Johns, Mich., employing about fifty hands in the 
manufacture of boilers and engines, has decided to 
move its plant to Muncie, Ind. The company has 
been manufacturing only small boilers and engines, 
but it is the intention on moving the plant to Mun- 
cie to increase the facilities and manufacture all 
sizes up to as large as fifty horse-power. A general 
machine shop will be added to the business. 


The Armstrong Mfg. Company, Bridgeport, Conn., 
has brought out a new machine for cutting off and 
threading pipe. The well-known adjustable dies 
made by this company are used in this machine. 
The machine will cut off and thread pipe from 24% 
to 4inches, inclusive. It is self-feeding for cutting 
off. The gears and bearings are enclosed in an oil 
chamber, insuring lubrication, and protecting the 
working parts from dirt and chips. Other sizes will 
be made. 


The Bridgeport Boiler Works, Bridgeport, Conn., 
have issued a new circular, with cut of the well- 
known “ Lowe” boiler, with allimprovements. In 
addition to matter explaining the adyantages of 
this boiler— amongst which the quality of steam fur- 
nished is particularly mentioned, as well as economy 
of fuel, repairs,and the capacity for given size— 
there is a page of reading matter relating to selec- 
tion of a boiler, supplemented with the result of a 
test of two different types of boilers by the Frank- 
lin Institute. 


The Triumph Compound Engine Company, Cin- 
cinnati, Ohio, has issued the second edition of the 
circular in which is illustrated and described the 
peculiar form of compound engine built at the 
works. Detail cuts are given, and a full description 
of construction of parts, and the operation of the 
engine. This engine is single-acting. having three 
cylinders, each cylinder having two diameters— 
high and low pressure. These cylinders are bolted 
to a crank case, through which passes the crank- 
shaft, a mixture of oiland water in the crank case 
being used for lubrication. 


The Hoppes Manufacturing Company, Springfield, 
O., have just completed an addition to their works 
that doubles their capacity for manufacturing their 
live steam feed-water purifiers, and exhaust steam 
feed-water heaters. They have added some spe- 
cial machine tools for the manufacture of large 
sized machines, and are now building live steam 
purifiers of from 50 horse-power to 1,000 horse- 
power capacity, and exhaust steam heaters from 50 
horse-power to 3,000 horse-power capacity, and are 
prepared to furnish larger sizes on special order. 
By this addition to their capacity and facilities 
they are prepared to furnish plants of any size 
with their machines, on short notice. 


A Boston dispatch says: For several days past 
a large number of foreign and New York capital- 
ists have been in Providence looking over the field 
for industrial enterprises. Asa result, it has been 
decided to build a factory at tidewater, in the 
limits of that city, for the manufacture of wool 
hosiery yarns, which have heretofore been im- 
ported almost exclusively from Belgium, the 
amount of import exceeding 6,000,000 pounds a 
year. C. R. Makepeace & Co. have already begun 
work upon the plans for the factory. The same 
firm also have a contract for the building of an 
immense weaving-mill, to be erected at Fitchburg. 
This enterprise is being pushed by A. Mitchell, Jr, 
& Sons, of Glasgow, Scotland. 
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A New Screw Machine. 





We herewith present an illustration of the 
latest screw machine brought out by the 
Brown & Sharpe Manufacturing Company, 
of Providence, R. I. 

It is intended for all such work as is 
usually done on machines of this class where 
it is desirable or advantageous to use a num- 
ber of separate tools on each piece, and in its 
leading features resembles an ordinary turret 
screw machine, but, as will be seen, em- 
bodies several important improvements. 

It will be noted that the head is cast solid 
with the bed, and is unusually heavy, and 
the ‘‘back gears” are placed underneath 
and entirely covered up. 

A friction clutch is used for changing 
from direct to back-geared driving, which is 
practically positive, and capable of driving 
up to the full capacity of the belt. It can, 
of course, be operated without stopping the 
machine. 

The cone has three steps, 6”, 83” and 11” 
in diameter. The back gears are 4.63 to 1. 

The spindle, which is of steel, has its front 
bearing hardened, and both bearings are 
ground. It has a hole 1," diameter, and 
the front end is fitted fora chuck. The end 
thrust is taken by the rear box, and received 
directly on a hardened steel nut and washers. 
The spindle boxes are 2}” and 2)?” diame- 
ter, 378” and 218” long. They are steel, 
hardened and ground. 

The turret is fed automatically, or by 
hand, and has eight speeds, as cach of the 
rour speeds given by the feed cones may be 
varied by shifting a lever, so that, without 
changing the belt, the tools may be fed fast 
or slow for each step of the cone—a novel 
and very useful feature in a screw machine. 
The turret is 94" diameter, and has seven 
holes 14" diameter. Movement of the turret 
head slide is 92", and the extreme distance 
between the face-plate and the turret is 32”. 
The length that can be drilled, or milied, 
without moving the turret head slide bed, 
is 6”. 

Tie machine ‘swings over the tool-post 
slide 6}; over the bed, 133’; and the bed is 
56” long, occupying a floor space 30’x78". 
Weight, ready for shipment, 1,800 pounds. 
aaa 
The “Standard” Emery Wheel Dresser. 











We present herewith an engraving of a 
new emery wheel dresser, in which the cut- 
ter used differs in construction from any 
other with which we are acquainted. It isa 
cylinder of hardened steel, in which holes 
are bored radially, these holes being tapered 
(smallest at the bottom) so that the metal be- 
tween adjacent rows of holesis of practically 
equal thickness from top to bottom, and 
thus the same cutting surface is presented 
to the wheel until the cutter is worn out. It 
is well mounted in a substantial handle, and 
runs on a pin of hardened Stubs steel, hav- 
ing a spiral groove for the distribution of oil, 
which can be applied at either end through 
suitable holes, one of these passing through 
the small screw which holds the pin in place. 
The peculiar form of the cutter, of course, 
makes it very durable, since it can be used 
almost entirely up before being thrown 


away, and will continue to work satisfac- | 
‘s | 
The dresser is made by 


torily to the end. 
the Standard Tool Company, 
Ohio. 


Cleveland, 








—? a> 


cently made a trial trip, is one of the two iron 
steamers, nearly completed by the Harlan & 
Hollingsworth Company, of Wilmington, 
Del., for the Norfolk & Washington (D. C.) 
Steamboat Company. These steamers are 
exactly alike. Their dimensions are, length 
over all, 260 feet ; between perpendiculars, 
246 feet; beam molded at water line, 37 
feet; extreme draught of water aft, 11 feet. 
The engines are of the inverted direct-acting, 
surface-condensing, triple-expansion type; 
the high-pressure cylinder is 22 inches diam- 


eter ; intermediate cylinder, 36 inches ; and | 


low-pressure cylinder, 55 inches diameter ; 
stroke, 28 inches. These vessels will run 
between Washington, D. C., Old Point Com- 
fort, and Norfolk, Va. 
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ay Annoy by Clogging the Way 
to Accuracy. 


Oil M 





By JARNO. 





Among pleasant hours that linger around 
bright places in memory, are three spent 
in the workshop laboratory of Lewis 
M. Rutherford. I saw his machine for 
ruling lines, twelve thousand or more to 
one inch. He ruled what are called grat- 
ings, upon polished speculum metal, which 
are used to break white light up into. light 
of different colors. By holding one of these 
gratings at different angles to the eye, we 
can see all the colors of. the spectrum. 
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With it we can make rainbows without 
rain. The beauty of this sight is something 
that remains with us always. Now, in 
breaking any “color out of white light there | 
will be gaps in the color if the lines are not 
evenly spaced. These gaps are called 
ghosts. When ghosts appear in a grating, 
it may still do for making a rainbow, but 
not for a scientific investigation of the prop- 
erties of light, for which atter purpose, 
mostly, gratings are designed. Ghosts will 
appear if the ruling machine is not accurate. 
But, even though it be accurate, I was sur- 
prised to learn that it may rule unevenly if | 
it be oiled while ruling. Thus, oil may so | 
far interfere with accuracy as to spoil a 
grating that would otherwise be worth 
about forty dollars. 

A flat piece, three-eighths thick and two 
inches square, held down by pressure of 
the hand, was expected to slide upon a 
larger piece and touch it with a square side, 
metal to metal. But, when oiled, in spite | 
of all the hand pressure that could be | 
brought to bear upon the upper one, it was | 
held so far up from the under one as to | 








| defeat the purpose for which they were de- | 
| signed, until allowance was made for the | 
| thickness of the film of oil. It was found | 

that the film is, at first, about one four- | 
/hundredth of an inch thick, but after the | 
| sliding piece is bedded in the oil the film) 

is one one-thousandth thick, and remains of | 
‘this thickness if the oil is not allowed to| 
| spread away from the path of the sliding | 


| . * 
|piece. The oilis one of the thinner lubri- | 





interfere with the most accurate measure- 
ments; both the piece to be measured and 
the measuring nibs should be so clean as not 
to soil white paper. 
————__ pe —_—_—_— 
Astronomers Want Protection. 





According to recent practice, the Western 


Union Telegraph Company is supplied with 


time signals from the National Observatory at 
Washington, which is in charge of the Navy 
Department. Astronomers claim this wrongs 
them, inasmuch as the Western Union can 
furnish these signals to railroad companies 
much cheaper than the same service can be 
had through the observatories connected 





A New Screw MACHINE. 


with universities, thereby taking from these 
observatories a large part of their income. 
The leading astronomers, therefore, propose 
to petition Congress to transfer the control 
of the National Observatory from the Navy 
Department to a new department, controlled 
by a board of scientific astronomers. 
ee 

A special to a New York daily, after stat- 
ing the probability of the building of two 
steamships by the Cramps to rival the ‘* City 
of Paris” and the ‘‘City of New York,” 
adds: ‘‘ With engines of 2,500 horse- power!” 
As these vessels are to be 527 fect long and 
63 feet beam, engines of 2,500 horse-power 
would drive them fully up to the speed of a 
canal boat. 

ae eee 

It speaks rather poorly for the goaheadi- 
tiveness that Americans are a little too much 
inclined to boast of, that we have to learn 
from England the probable accuracy to be 
attained in the use of the pneumatic dyna- 
mite gun—an American invention. But 
then it is the individual here that possesses 
the quality of getting around on time. No 





Sng ss P | THE STANDARD EMERY WHEEL DRESSER. 
The steamer ‘‘ Washington,” which re- | 


one ever successfully accused the govern- 
ment of anything of the sort. Over the 
water, whcre they go slow, they have found 
time to test the pneumatic gun, to improve 
it, and finally, as the result of six consecu- 
tive shots, to strike as many times inside a 
surface of thirty square yards, two miles 
away. 





SS 


If we believe what a ‘‘ well-known corre- 





constructed a stove, and lined it with most 
peculiar fire brick of his invention, giving 
the fuel air through two small holes the 
size of an ordinary pencil, and it was found 
advisable to stop these in part. Instead of 
being warm, the air in the chimney is said 
to be cool, although the coal in the stove 
is ‘‘kept very snug and warm in this highly 
porous brick.” ‘This Russian engineer is 
credited with having found out by analyz- 
ing the smoke of fires, just what he could 
have learned from any of a dozen text- 
books, and from this knowledge came the 
discovery of how to burn coal with a loss of 
only 4 to 3 per cent. of heat up the chimney. 
This is undoubtedly true, if the ‘‘ well- 
known correspondent” is not mistaken; we 
fear there is an error somewhere, either in 
his figures or conclusions, or that his bump 
of credulousness is abnormally developed. 
ae 

A novel electric watch lighter is being 
manufactured in England. It resembles an 
enlarged open-face watch case, and has in 
its rim a minute incandescent lamp and re- 
flector. On placing the watch in the case 
and pressing a small stud the face of the 
watch is brilliantly lighted. A dry battery 
supplies the current, and may be placed ina 
closet, with a flexible conducting cord lead- 
ing from it to the head of the bed or stand 
on which the watch is placed. The pater- 
familias is thus enabled to retire for the night 
in the serene consciousness that the wakeful- 
ness of his spouse is likely to lead to no 
more disastrous consequences than the touch- 
ing of the button, handy to his pillow, 
which controls the battery, and which causes 
the light to be thrown on the face of the 
watch at any moment when the time of night 
is desired. The battery will last for this 
purpose for years, and no chemicals are re- 
quired.—Philadelphia Press. 

eee 

There ought now to be no further trouble 
in regard to the World’s Fair at Chicago. 
Harmony prevails in the management, there 
is for the present plenty of money, and 
things generally secm to be in a pleasant 
state. It is pretty definitely settled that 
there will be a fair display of foreign exhib- 
its, which is, of course, in every way desira- 
ble—in fact, absolutely necessary There is 
little time enough in which to get ready, 
but no doubt Chicago will give the effete 
East an example of western rustling in the 
way of erecting the necessary buildings. 
Unless signs fail, the exposition at Chicago 
will be a big show. 
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There is a good deal of cold blood mani- 
fested in the way nations weigh the chances 
of war nowadays, as well as in the way 
in which disinterested people speculate 
upon the probable outcome of a passage at 
arms between two nations. The only safe 
way of keeping out of war in these enlight- 
ened days is to be fully prepared for it. 
Such preparation is costly, but it is better 
to keep peace, by naval and other prepara- 
tions, than to invite war by lack of being 
ready for it. 

ee eee 

A French engineer, says the London Hn- 
gineer, makes the covers of engine oil-cups 
to slide, keeping them closed by a spring of 
slight resistance until pushed open by a pro- 
jection soldered above the end of the oil-can 
spout. This arrangement is calculated to 
add considerably to the life of locomotive 
brasses, especially on lines ballasted with 
blast furnace slag, which cuts like glass. 
The inventica should be combined with an- 
other, also by a Frenchman, now deceased, 
who added asmall lamp to the end of the 
oil-can spout, to show a light under the 
boiler, and leave the driver's other hand at 
liberty. 

a ee 

One of the largest firms in the country 

employing skilled Jabor in the machine busi- 


|cants, of the kind commonly used on sew-|spondent” writes to some paper, we do not/| ness keep up the good old practice of em- 


| ing machines. 


/between the parts of a machine while test-|save, in Europe, $16,000,000,000 yearly. | 


ing it, as between the head-stock and the 
| bed of a lathe when testing for alignment. 


Even the moisture from the fingers may | 


According to his observations, every one has 
becn admitting almost infinitely too much 
air to the incandescent fuel, and hence he 





|know what one, a Russian engineer has} ploying a liberal number of apprentices, and 
Oil may interfere with accuracy, if it is) made a discovery in combustion that will| these apprentices keep up the supply of 


journeymen in the shops. The firm, which 
has an enviable reputation for the quality of 
work done, believe it pays to take appren- 
tices. 
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Machinists’ Supplies and Iron. 





New York, April 18, 1891 

Iron-—-American Pig—The general tone of the 
market is not encouraging there being no purchases 
of note, except for immediate consumption, and 
this demand is by no means heavy Concessions 
are frequently obtained by buyers, and the general 
tendency is in their favor 

We quote No. 1) Foundry, Standard Northern 
brands, $17 to $18: No. 2is selling at $15.75 to $17; 
and Gray Forg at $14.25 to S15. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry: $15.25 to $16 for No. 2, and $14 to 
$14.50 for No 

Scotch Pig—The market continues dull 

We quote Coltness, $24.50: Dalmellington, $22: 
and Eglinton, $20.50 

Copper—The market is dull, and it is somewhat 
difficult to give actual values, quotations being 
nominal at 13%4c. to 14 Arizona Ingot is held at 
12%{c. to 13 Casting Copper, 1144 to 114%4¢ 

Lead— The market is dull and with lower ten 
dencies. Values for spot delivery are at 4.15e. to 
£300 

Lard Oil- The market is somewhat firmer, but 
prices are unchanged at 58¢c, to 55c. for Prime 

als at, 
+ WANTED * 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion {bout seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. - 

t desires change for im 


Energetic young machinis 


provement. Address Nestor, AM. MACHINIST. 
Wanted —Energetic, systematic foreman, 35 ma 
chinists, general heavy work. M.. Carrier, 57 Boston 


Wanted—Situation as tool or model maket Ad 
dress Hartford, AMERICAN MACHINIST. 
Wanted—Situation as die sinker; no objection to 
location, if nice place and = steady employment 
Address Box &1, AMERICAN MACHINIST. 
Experienced mechanical draftsman, 
wants position in New York or vicinity. 
dress Box 838, AMERICAN MACHINIST 
Wanted —Draftsman experienced in designing 
heavy machine tools, especially punching and shear 
ing machinery. Address A. R. K., Am. Macu 
Draftsman— Machinist with technical education, 
and five years drafting-room experience, wishes a 
situation. Address D. X., AMERICAN MACHINIST 
Wanted—Position as foreman of 
supt. of machine works, long exp., 
for particulars, address Experience, 
Wanted 
or refrigerating machinery 
J. R.R. Ave., Newark, N. J 
Wanted— Foreman for brass finishing department 
on valves, cocks and specialties; must have execu 
tive ability, and be familiar with modern tools 
Address, stating salary req’d, Box 75, AM. MACHINIST 
Wanted— Established machine tool manufacturer, 
East, to make, on contract or royalty, a special line 
of machine tools; patterns Complete; trade estab 
lished. Address Wire, AMERICAN MACHINIST 
Wanted—Foreman for foundry, near N. Y. City, 
making machine castings; must be competent to 
turn out good work in dry or green sand and loam, 
and capable in other respects. Address Box &2, 
AMERICAN MACHINIST 


Wanted — Position as supt. or foreman, by a young 
man, 36, successful in the systematic manufacture 
of machinery and mechanical devices, and in the eco 
nomical management of men; a designer and drafts 
man of automatic and interchangeable machinery, 
tools, jigs, ete. H.S., Box 197, Burnside, Conn 


with refer 
Ad 


ences 


tool-room or 
best reference; 
Am. Macnu 
A man that can influence trade in hyd 
Apply toS. H., 245 N 


AMERICAN 


Wanted—Foundry foreman; one skilled in heavy 
work of all kinds, in loam, dry and green sand 
work; must be well up in this line, and strictly tem 
perate; permanent position and good wages to 
right man. Address, giving experience and refer 
ence, Bole, 624, Columbus, Ohio. 

Manufacturers of type-writers. cash registers, 


sewing, embroidering or type-setting machinery, 
fire-arms, or work of like character, can obtain the 
assis stance of an experienced designer and maker 
of special tools, jigs, fixtures, ete., who will under 
take to lessen cost of production very materially 
Address W. W. W., 1327 Broad st., Hartford, Ct 


\ mechanical engineer and drafteman, with eight 


years’ experience as superintendent and = master 
mechanic in shops manufacturing small inter 
changeable machinery and fine tools, wishes to 


make a change from present position: south of Vir 
ginia or Southern California preferred Address G 
W.N., Box 35, Sharon Hill, Delaware Co., Pa. 
Wanted—A thoroughly competent foreman fora 
machine shop in Ontario, Canada, in a live railway 
town, making mowers, reapers, binders, horse 
rakes and plows. From 60 to 80 hands in that de 
partment None but experienced men, accus 
tomed to agricultural implement work, need ap 
ply Must be quick at figures, and understand 
ail the latest methods of doing work cheaply and 
to advantage, State age, and salary expected 


Apply to Box 78, AMERICAN MACHINIST 





Jy; MISCELLANEOUS WANTS > 
idvertisements will be inserted under this head at 
85 cents per line, each insertion, 


York, Clev’d,O. 
hard but 
Cleveland, Ohio. 

engineers’ 
Ohio 


Cheap 2d hd-lathes & planers. 8S. M 
Just out: 
not brittle. 
New catalogue 
Crescent Mfg. Co., 


aluminum steel hack-saws, 
Crescent Mfg. Co., 
of 
( leveland, 


specialties free 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Wanted—Customers for our new Radial Drills. 
©. H. Baush & Sons, Holyoke, Mass, 

Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 

Wanted —Mechanical rigs a and designing by 
an engineer of experience. Am. Macu 


addresses and re 
‘Hints and Sug ge rigging 


Engineers wanted to se na their 
ceive freea 25 cent book, 


Steam Users.”’ Lord & Co., P.O. Box 1262, Phila., Pa. 
For Sale—One second-hand stationary engine 14x 
IX, good as new, a great bargain Address Warren 
Foundry and Mach. Shop, J. Hill prop., Warren, Pa 
Something new in drilling machines. Most effi 


cient machines made for gen’] work. Entirely new 
feed motions. Schwarzler & Voss, 1830 Park Av.,N 


Wanted—Engineers to write for catalogue of. all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa 


For Sale—At a bargain, well-established 
shop in South Jersey doing a 


machine 
good business on new 


work and general repairs Sold only on account 
of itl health Address Box 77, AMERICAN MA 
CHINIST. 

Wanted—One or more parties to purchase with 


the advertiser a desirable part of the manufactur 
ing business of an old-established concern, who 
has not the room or facilities to continue it 
An opportunity is bere offered for a profitable 


investment, the purchasers to take an = active 
part in the management or not, as may be ar 
ranged Location, a flourishing city of 135.000 
people in New York State. Address Enterprise, 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


EANE STEAM PUMP CO., 


HOLYOKE, MASS. 





SS “$s MAKERS OF 
OX 
o FINE 


Pittsburgh, Pa. 
Chicago, Ills. 
New York, N.Y, 








Cold Chisels, Lathe 
Tools, Shear Blades, 
Milling Cutters, 

= Etc., Etc. 


For 
Dies, Punches, Taps, 
Reamers, 








Improved Screw 
Foot and Pow 
Presses, Shapers, 


Machinists’ 
Catalog 


Drill 
Saws. 
on trial. 





MONTGOMERY & CO., 105 


Cutting 


Tools and Supplies. 


167 to 175 Highland Avenue, 


LATHES 


and _ Scroll 
Lathes 
ue mailed on application. 


er 


Band, Circular 


SIDNEY, OHIO. 
Fulton St., New York, Gen’l Agents. 








TOBIN 
BRONZE 


Send for Circular. 


screws. 
condenser 


Round, square, and hexagon bars for pump, piston rods 
"Yacht shafting. Rolled sheets and plates for pump 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive 


CAN BE FORCED HOT. 

bolts and 
linings and 
tube sheets, &c. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers 


19 & 21 CLIFF ST., NEW YORK. 





FINE TAPS, DIES, REAMERS, Etc. 


CUT ns 
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LICHTNINGC AND CREEN 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 


WILEY & RUSSELL MFG. CO., GREENFIELD, 


MASS. New York Office, No. 126 Liberty St. 





Eon0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS. L’D. 





For TO0LS, DRILLS, 
DIES, a. 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


Chief American Office, 


SHEFFIELD, 
91 JOHN ST., NEW YORK. 


ENCLAND. 





PLANER VISES. 


THE GILKERSON MACHINE Co. 
HOMER, N. Y¥. 





“TIME IS MONEY.” 


‘**The smith his iron measures 


Hammered to the anvi 


l’s chime.’’—Longfellow. 


“And his BRADLEY HAMMER treasures, 


Since it saves him work and time.” 


2000 IN USE. PLEASE 


—Some-other-fellow. 


INVESTICATE. 





BRADLEY & CO., SYRACUSE, N. Y. 


14 Warren St., New York. 


96 & 98 Sudbury St., Boston. 





BOILEFY MAKING 
FOR BOILER MAKERS. 


A practical treatise on work in the shoy 
methods of Riveting, Bracing, and Staying, Punching, Drill 
ing, Smithing, Ete., and the most economical manner of ob 
taining the best quality of output at the least expense 


howing the best 


By W. H. FORD, M. I 
Smo, Cloth, - - - SLOO- 
Pub hed and For Sale by 
JOHN WILEY & SONS, 53 E. 10th St., New York. 
Mailed and Prepaid on t) eipt of the pr 


TE 





So.e OF. 


TEE. * COLD JBE 
JohnS.Leng’s Son & Co. NewYork. 





PROVIDENCE, R. 1. 
1-In. Iuathe 


Beaman & Smith, 2 








STANDARD OIL CUPS. 
FOR 


ENGINES 
& MACHIN- 
DYNAMOS. ERY. 


SPEED 








A. J. WILKINSON & CO. 


184 Washington Street, 
BOSTON, MASS. | 













i THE STANDARD 
, S ‘SBE 


_— - 


-—_ 


HW. JOHNS MFG.CO. 


87 MAIDEN LANE, 
NEW YORK. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mau 
We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


BW, JORNS MANUFACTURING ¢0, 


87 Maiden Lane, NEW YORK. 





FOR SALE. 


The following new boilers were in our 
shop at the time of our fire, and will be 
offered cheap to close out: 


THE DE LAMATER IRON WORKS, 


(Incorporated 1889 
Foot West 13th St., 
MANUFACTURERS OF 
_ GENERAL MACHINERY, 
Having acquired the Steam Pump business, formerly 
carried on by C. H. De Lamater & Co., offer both 
er and duplex Steam Pumps at very low prices 
H. De 
1g t Ols: 
"3 25 ton Trave ‘ling C ‘ranes. 


a W YORK, 


Lamater & Co, offer for sale the follow 


Two 12 H.P. Vertical Boilers. 118 
One 10 ‘* Locomotive ‘ 1 Horizontal Boring Mill. 62/’x18’. 
Two lh “ Fe 7 | 1 Heavy combined Punch and Shear. 

Wo lo | 1No.2Silsby Rotary Pump. 
One 25 f | 136’ Dimpfel Blower. 
One 35 as &, ae . 
ine 40 * Py ‘ |; 1No. 6Sturtevant Blower. 

Large lot of Lathe and Planer Tools, Wood Pul- 

One 20 ‘ Return Tubular leys, Propeller Wheels, and three 700 1b. Binary Ice 
Two 54 Two-flue Machines. 


One Boiler for Consolidation ne an 


Richmond Locomotive & Machine Works, 


RICHMOND, VA. 
INCOMBUSTIBLE MACHINERY 


Wiping Material, much cheaper and better | 
Consumers and dealers should | 
Fall | 





than Cotton Waste. 
write for partic ulars to Borden & Remington, 


River, Mass., 





MANUFACTURERS 


with an established business who are desirous 
of removing their works toa place within an hour 
of New York City; with good water front for 
sites; with water and rail transportation, and 
most attractive for residence, will find it to their 
advantage to address 


STAMFORD BOARD OF TRADE, 
Stamford, Conn. 





<< 


Ss ADRANGE 


De 


CHT Ms 


PRESSES <M DIES oka MACHINERY, 
FORSHEET-METAL,WIRE PAPER & LEATHER. 
PLYMOUTH & JAY. S'S. BROOKLYN.NY. 








SEND SAMPLE. 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can, 
WRITE FOR CATALOGUE, 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & Front Sts., Brooklyn. Office, No. 258 Broadway, N. Y, 


WHAT DO YOU WISH TO BUY ? 


We will furnish, without Catalogues 
Price-Lists of all the leading houses in the U. 
who deal in the article you want 


OSGOOD & WILLEY CoO. 
Potter Building, New York Clty. 


and 
o- 


cost, 









DDETTS MACHINE CO. 


Wilmington, Del, 


MAKERS OF 


CHINE TOOLS 


FROM 


HEAVY. 


New Designs and Patterns, 
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—— 


NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 








FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“on IRON BRIDGE CO, 


Office and Works: East en a 














The above illustration shows an interior view of a Forge Shop designed and built by us for The Upson 
Nut Co., at Unionville, Conn., to replace their old Forge Shop which was destroyed by fire. 
The side walls are of brick and the roof is of iron throughout; that is, iron trusses, 
iron purlins covered with corrugated iron, with ventilator the full length of 
the building. The building is 45 ft. in width by 185 ft. in length 
SEND FOR OUR ILLUSTRATED CATALOGUE, 
AGENCIES: 

B. GRANT, WM. PAYSON, 


Enterprise, Miss. San An 


S. W. BOWLES, Jr., Western Mgr. 


556 Kookery Bldg.. Chicago, DL 


M. W. E. STEARNS, 
318 Odd Fel. Bldg ouis, Mo 


onio, Tex »St.1 








PUBLISHED. _ 


JUST 


A MANUAL OF 


MARINE ENGINEERING, 


The Designing, Construction, and 
Working of Marine Machinery, 
By A. E. SEATON, M. Inst., C. E. 

NINTH EDITION, 


Thoroughly revised and enlarged, with many addi- 
tional illustrations. 


Cloth, $5.00. 





Svo, Price, 


D. VAN NOSTRAND co., 
23 Murray & 27 Warren St., NEW YORK. 


Sent by mail on receipt of price. 


Wy ‘4 SOMETHING NEW 











¥ CLOUCH'S PATENT ae: 
CU DUPLEX GEAR CUTTER) ED Wy Ep HAMMER 
amet ‘ 
Piametral it ‘he shi c and o “ The superiority of this Hammer is due to the 
\ A ad D and ©, One pair cuts 2 Pitches. excellence of design as regards E ENCY, 


SIMPLICITY and DU RABIy ry 
JENKINS & LINGLE, Bellefonte, Pa. 


PITTSBURGH OFFICE—5I7 Lewis Block. 


Send for Circular and prices to 


of UU | R. MM. CLOUGH. 
= MERIDEN, CONN, 








NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


Write for latest Circular. W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


AMERICAN MACHINIST 


13 
LeCOUNT’S LIGHT —_ DOG. 


EDUCED PRICES OF 


No. INCH PRICK, No INCE PRICE. 
1 84 $ 85 8 2 $1.10 
2 lo BS cent ill Set of 8 —5.50 
3 By nO | 2 1.40 
{ aa 60 : 3 . 1.50 
5 114 rhs) iE 11 34 . 1.70 
6 1k6 5 12 4 1.90 
7 134. 1,00 | Full Set of 12—12.00 | 
Su La Lecounn, 


SOUTH NORWALK, 


Ustad, FAuLeovas & Nontoy 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 


CONN. 








objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 


does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular, 


LELAND, FAULCONER & NORTON CO., 


96 to 106 Bates Street, 


R. MUSHET'S 





DETROIT, MICH, 


Hiow to get the best results with ‘'R, MUSHET’S 
SPECIAL STEEL.”’ Greatly increase your speeds and 
feeds ; then compare the work you turn off with that 
done oy any other known Steel. This will make the 
tirst cost of ** Mushet’s’”’ look insignificant. 





SPECIAL B. M. JONES & CO., 
and Sole Representatives in the United States. 
TTT ALN sc s 171 & 13 Oliver St.. BOSTON, MASS. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


OE ee ee TWIST DRILL GAUGE. 


J. WYKE & CO., 
Fine Machinists’ Tools. -E. Boston, Mass.—Send for Circular 








15 Projected Railroads, 16,000 Miles River Navigation, 
Coal, Natural Gas, Coke, Oil, Clays, Glass Sand and 
Building Stone, Hard and Soft Wood Lumber, 

Tron from the South and Lakes at Lowest 
possible Cost are the resources at 


KANAWHA CITY, W. VA. 


one of the best in the U.S. 
Cheap feights. Cheap raw mate- 
Free sites and liberal inducements, and in- 
Write for prospectus and particulars, Address 
B. D. AVIS, Ceneral Manager, 

CHARLESTON, W. VA. 


We want Manufacturers. This isa splendid point ; 
for the Manufacture of Machinery. Cheap fuel. 
rials. Cheaper than almost anywhere else 
comparable advantages are offered. 











Fitcnburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES. 








Universal 
Boring & 
Milling @ 
Engine. 


Drills and Bores 
accurately from g 
be” to 10", laying 
out its own angles 


States 

Mnindle telescopes 4 Machine 
tothe work laps | 
Co., 


and reams Uni- 
NEWARK, 


















OFFICE AND WORKS, 


21 MAIN STREET 


Fitchburg, Mass. 


"AVINON) 80s CATS 


13 to 


Send for Catalogue (E.) 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 


versal and Circular 
810 Walnut St., Philadelphia. Milling Machine 


the stiffest in the 





tw Our New and Revised Catalogue 0} Practical and Scien — 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir market. Cuts N. J. Weight, 
culars, the whole covering every brane hn f Science applied | gears of all «7 4,000 
to the Arts, sent free and free post to'apy one in any kinds up to 
part of the world ho will furnis h hi addre s 30.” Lbs. 





PSB SLIEROS YY MN TB PLE SAL 


UFFALO "FORGES. 





SEO FEL EEA, 


BUFFALO FORGE — BUFFALO, IN. Y. 





UNIVERSAL RADIAL” 
RADIAL DRILLING MACHINES 


“=> THREE DESIGNS. SIX SIZES 


<7 


|, . <a3EMBODY ALL DESIRABLE FEATURES 


PRICES$450.°S UPWARD 


og te 


% ,poP® UNIVERSAL RADIAL DRILL CO 


INNATI 











WE WILL 


REMOVE 


Our business May Ist, 1891,to 
Nos. 168 and 165 Washington St., 
where we will have increased facilities for handling 

our growing business, 
Preparatory to removal we 
prices ; ‘ z 
One 5 x 6 Greenfield Yacht Engine. 
One 74 x9 Kreibel Vertical Engine. 
One No. 5 Roots Forge, hearth 36” x 60", 
One No, 1 Knowles Boiler Feed Pump, 


eating and Hydraulic Machinery, 
pts Novelty Patent 

Hand Drills. 

TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 





offer at special low 





THE BRITISH & EUROPEAN PATENT AGENCY, 


One 4'x 24 X4 Hastings Boiler F eed F W. BARKER, Manager, (Registered English Patent 
P ump. Agent, According to Act of Parliament,) 
One 5’ x3"x8" Hastings Boiler Feed 252 Broadway, ow York. 
Pump Monument Chambers, King William St., London, E. (., England. 
Me ; = P reir ‘ s Ameri 1 1 European Patent obtain (| at equitable 
One ( ast Iron I ront for 66 tubular Boiler, | ratce, special Fucilitioe for Sale of Foreign Patents through 
and other Tools and Supplies, London Ho i good invention is worth as much in 
it Britain az in the t Comm etent draftsmen em- 
COOKE & co ae on premises refer t« ve known men ip the 
es machine trwies for e.. m we have done business 


Present address 


No, 22 Cortlandt St., 


Epitome of the World’ s Patent Laws and Statistics 
Sent Free on Application. 





New York. 





Patent Universal Trimmer, 


Over 2500 In use, 


The FOX 













WORTHINGTON 


ORIGINAL IMPROVED 
Saves Time, Saves Money, 
Three Sizes, Four Styles, from 
: Sora ries pete T E A M U M 7 § 
eo Complete without Them, Seecut 
of Trimmer in our advt. in next 
week's issue. Send for Catalogue, 


Beware of Imitations, we 
will prosecute all In- 
fringemonts. 


y | THE FOX MACHINE CO., 


Ah \? 325 N. Front Street, Grand Rapids, Mich, 


MACHINE WORKK 
OF ANY DESCRIPTION TO ORDER OR BY CONTRACT | 
Experimental Work a Specialty. 
REPAIRING AND JOBBING, 
Satisfaction Guaranteed. 


Ww. S. WILLIAMSON, 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 
Henry R WorRtTHINGTON 
LIBERTY STREET 
NEW YOoRK 








88 




















36 to 40 Penn 8St., BROOKLYN, N. Y. 
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CLEVELAND TWIST DRILL CO . 
Corner Lake & Kirtland Sts., Cleveland, 6 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





7 S FOR TAPS, DIES, PUNCHES, CHISELS, 
HOWE'S DRILLS, LATHE TOOLS, &c. 


S ' E. a L. ESTABLISHED 1859. 


HOWE, BROWN & CO., L’'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO., 





ADAMS 


) Automatic Bolt-Threading & Nut Tappg Machine: 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel. 
A No links, levers, springs, caps, cases, blocks or die 

rings inorabout thehead. Separate Heads and Dies 
_ Furnished. Write for descriptive circular and price 
= list to 


Of Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 


GRAHAM TWIST DRILL CO., Detroit, Mich. U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST ORILLS & CHUCKS. 











Send for Catalogue and Prices. 


ad 


HEAVY AND LICHT 


CASTINCS. 


GENERAL MACHINE WORK, 


Endorsed by Practical Mechanics Everywhere, 








Iron and Brass 
Founders, 


CORRESPONDENCE INVITED 


_ALLENTOWN FOUNDRY & MACHINE aie 


3d and Walnut Sts., 


ALLENTOWN, PA 





American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makersof nae for 
Standard Measurem: 






333 EAST 5611 ST , N.Y. CITY, 


Make a Specialty of a 
NICE GREY IRON CASTINGS. = 
Soft, Smooth, and True to Patterns. Use. Flat Bar Gauge. 





JAS. A. TAYLOR & CO 


EUREKA TEMPERED COPPER GO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


‘rescent Gauge, 


Contracts for Castings in Regular Supply Solicited 


PAR K Double Jet 


AFR INJECTOR 
A: PARK MFG. CO., 













5 THE was), etneo Te Tue Take EVER 
" pra Se athitent oe Guaranteed in Every Case. 
> street, 
Boston, 
Mass. 


WATER 
THE most reliable under varying steam pressure of any 


injector known. Will work from 15 pounds to 180 pounds 

without any adjustment. Theonly Automatic Galea 

teat will thoroughly — soci when shut thus pre- 
enting freezing. ne Guarante 


INJECTORS “AND JET APPARATUS. 























2 =i) ZACHINER 

2 | fl =>" For Reducing aud Pointing Wire, 

o | > 

s SEND > SS) | |e Roos anD WIRE FOR DRAWING. 

oy PUNCHES. e ote ra | For Machines or Enformation, address the 
I=; 

. FSS’! 1S. W. GOODYEAR, Waterbury, Ct. 






Middietown, Comnm. 
MANUFACTURERS OF 


-, Presses and Dies, Drop Hammers, 


= SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E.W.BLISS COMPANY,L’t’d. 


BROOKLYN, N. Y. 


HORIZONTAL BORING MILLS. 


TOOLS os WORKING SHEET METALS, 


Drop Presses, Forging Presses, Drawing Presses, 

Lever Presses, Embossing Presses, &c., &c. 
Dies of all kinds, Squaring, Trimming and Slitting Shears, 
for Rolling Mill and 
other Work, Tinners’ 
and Canmakers’ Tools. 








my 


Vertical and Two- 
Spindle Milling Ma- 
chines. 


PUNCHES & SHEARS, 


For Boiler Makers, 
Bridge and Ship Build- 
ers, Arch’! lron Works, 











Horizontal Boring Mill &o. No. 4 Toggle Drawing Press. 


THE BUFFALO! STEAM PUMP CO. 


BUFFALO, N.Y. <-&— MANUFACTURERS OF 


» STEAM PUMPS 


PiDReALL: DUTIES. | 

















THE Davioson STEAM PUMPS AND PUMPING FARNES 







FOR ALL 


WARRANTED 
THE SITUATIONS. 


BEST MADE 


Manufactured by 


M. T. DAVIDSON. 


ad PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 


THE CANTON STEAM PUMP CO., 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLAss. 
Discounts and Terms on Application. 





CANTON, 
OHIO. 





Q/aXiaX 2a 





wmxEexi2 


SNOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc., Ete. 














Duplex Mine Pump. 





‘Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makesevery valve 
readily accessible. Pumping Plants for Con- 
tractors, Irrigation ater Works, Rail- . 
roads, Mining and oun Hydraulic Pur- 4 
poses. Send for Circulars, JoHN MASLIN & 
Son, Sole Mfrs.. 165-167 ist St., Jersey City, N.J. 


| 5OX'S DOUBLE SCREW HOIST, 


6500 Ibs. to 20 Tons ped 
carried in Stock. 


~ i Susie! TAC EY A} 


ious aN 


WATER Surecy TAKS. 
IRE PUMPS 6 er 


{ ~Ooue Maxers . 











PRING BRDE, TCAL ALIPERS 
Ss Ideal No. 63. Fare by mail, postpaid. 
3 inch......- +++. INCH. ...++e+00+- 1.25 






g By using different size nuts we can place them 
A on all sizes of our Ideal Calipers and Dividers. 
2 Ail springs warranfed and replaced free of 
4 charge when broken from defecte in make. Ideal 
| and Leader Spring Div:ders and Calipers. Ideal 
Surface Gauges, Depth Gauges, and Fine Machin- 


Full line of Cranes usu 
ally in course of erection, 
frum the = small single 
track and trolley, to 50- 
ton Traveling and Jib 





Cran ists’ T ols. Illustrated catalogue free to all. 
Radi ui Drills for Machine a. EVENS ARMS & TOOL CO.,, 
Shop use. ie 231, Chicopee Falls, Mass. 
Special Radials for 
Bridge Builders. ’ 
Photosand Cuts on BEAUDRY $ 


‘ae aa NEW POWER 
ALFRED BOX & CO. 
Front, Poplar & Canal Sts, HAMMER. 


Send for Descriptive 
Circular 


BEAUDRY & C0. 


Sole Manufacturers. 


Philadelphia, Pa. 


SAWYERS SAY OF SAWS FILED ON ROGERS 
SAW FILER AND GUMMER, THAT OF ALL THB 


6-66 
60-6---68 





THEY NEVER Pia, 
Also Manufacturers of 


Hard Coal 





Heating 
drop a postal card In the slot and get a Catalogue. Forges. 
SAMUEL C. ROGERS & CO.,_ a Room 4, Mason B'dg. 
—a|70 KILBY ST., BOSTON, MASS. 








‘*FOWLER’’ SPEED INDICATOR 
Counts to 5000. Price, $2.00. 
CHANDLER & FARQUHAR, 
177 Washington S8t., Boston 
Send for Catalogue. 


THE 


FOR RENT. 


In the best Natural Gas City in Indiana, Build- 
ings with heat, light and power, equipped witt 
automatic sprinklers, steam heat and electric light: 
suitable for light or heavy manufacturing. 


Address JAS. BOYCE, Muncie, Ind. 


PEED) poni’s Torn. Blast Roary Sle. 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION ETC. 















SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 

TN ten het) IND 


§, TOWNSEND, Gen, Act, te Cortlandt St. 
a & 60, Selling Ants, NEW YORK. 


In Writing Please Mention This Paper. 





The most irregular speei made perfectly uniform and reg- 
ular. Achange of over 30 per cent. can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels. 
slow apes d engines and electric motors absolutely regular and 
reliab 


Apply for information to 


T. M. FOOTE REGULATOR CO.) 


Office: Exchange Building, Boston, Mass. Works at Ashland. 
Western Agents: CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill. 
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Aer 


rae 


SD SHAMS 
PAC KING NOR 


ED _ TUBES 
GASKETS 


USED. 


For pamphlet describing construction and advantages of our boiler, address 


HARRISON 


SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa, 


NEW YORK, N. Y, 
41 Dey Street. 


CHICAGO, ILL. 
187 LaSalle Street. 


ATLANTA, GA. 
9 No. Pryor Street. 


MINNEAPOLIS, MINN 
421 Guaranty Blug. 





THE LOWE BOWLER 


WITH ALL INPROVEMENTS, i% 








BEST TWENTY YEARS’ RECORD 
IN EVERY RESPECT OF 
ANY BOILER. 


Send for Description and Information on Boilers. 


THE BRIDGEPORT BOILER WORKS, 


BRIDGEPORT CONN. 





For Engineers, Architects. Sur- 


veyors, Draftsmen, Railroad 
Construction, and for Scientific 
and Technical Schools. For 
sale by ENGINEERING NEWS PUB, CO., tama 


Building, N. Y. City. 





gl DRY STEAM 


FURNISHED BY 


THE POND 


NEPARATOR, 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving in 
fuel. 





| Send for Circular. 
| Pond Enpincering: Co, 





St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





THOS. fH. DALLETT 







Manufacturers of 


Presses and other Machinery. 





Complete Power Plants. 


York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, Syesia" cant" (Pia 


Machine Tools, Cranes, Elevators, Pumps, 


ELECTRIC GENERATORS, Fer.'0**« 


& C0, 


ially adapt 





For instal 








* bul LER MAKER 








Specs SHEARING. MACHINERY 


Mant FAG XII NG 











S ROLLS. >: 
6 
Wifensin 














WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genu 


Ste, 





FOSS 


The best non-conducting material known for 


removed and repeate: ‘ly reapplied. 


ITS PLASTIG UArene meters AN ABSO- 


Requires less thickness yf any 
covering, and is therefore the CHEAPEST. 


ine Fossil Meal. 


am Pipes and Boilers. Can be easily 





LY TIGHT 
other 


4 C. 


IL MEAL CO., 2 Cedar Street, N. Y. 
A. GIESE, Proprietor. 








Send for Catalogue D. 


The BOPPES Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Seale in Boilers. 
\ Using any kind of water. Hard Sheet Steel Troughs. 


Easily Cleaned, 


HopPES MANUFACTURING Co., 
SPRINCFIELD, OHIO. 





J. E. LONERGAN & CO. 





PATENT OILERS, 


Government EI 0 


{POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 





BRASS FOUNDERS AND 
FINISHERS, 








Special WILLING GUTTERS, meAMERS, 








DES, TAPS, GEARS "Gt. 








R. 


* Designer: 


ADJUSTABLE BLADED BEARERS .”. 


D. NUTTALL & CO., Allegheny, Pa. 


s and Manufacturers of Spec ial Machinery and Tools 












GRAPHITE 


PIPE JOINT 


GREAS 
| For Steam or Gas Pipes, “ Screws, etc. 


| Far better and cheaper than red lead, Makes a tighte’ 
joint than red le ad, that can be opened with perfect e 
many years after 

Put upinli lb., 5 Ib., 10 Ib., 25 Ib, & 50 Ib. packages. 


Joseph Dixon Crucible Co., 


MANUF ATURE PENCILS & GRAPHITE SPECIALTIES 
{ JERSEY CITY, N. J. 


THE NATIONAL 


Feed-Water 


livering 
er at 210° Fahrenheit. 


sold. Prices Low, 





THE NATIONAL PIPE BENDING CO., 


82 River Street, 





HEATER, 


A brass coil Heater de- 
r water to the boil- 


400,000 Horse Power 


Satisfaction universal. 





MACHINIST 


‘WESTCOTT CHUCK CO., bi uu 


MANUFACTURERS OF Tndepe nident Chueks, 
Jaws Reversible. 








Fe Ja 
LATHE and DRILL Diameter Caney. 
13 1314 = 
1544 °° 17 
es 18 1934 
21 256 
SEND FOR ILLUSTRATED CATALOCUF. | 24 28 





O’BRIEN’S PATENT 


BOILER HEAD FLAMGNG) MACHIE “THE HORTON LATHE CHUCK” 


hassustained thetestsand { *, Over THREE HUNDRED 
been the STANDARD for ..23% sizes and styles of Chucks, 
FORTY YEARS. - made and kept in stock, by 





Rapid Work. Perfect Heads. with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U. S. A. 


: N GEARED SCHOLL 


THIS CHUCK rf Chuck 
bY HAS NO Hey Oc wcll HUCK 
imam OF ITS KIND AND IS Rl 


MADE, 
THE BEST 3 JAW POSITIVE yty,SEN D FORNEW DescriPT'Y «Sa 


Mi raeroe eres 6 (USHMan(GuCkK 


N22 eos cramér0 tculeice HARTFORD. CONN 


STENCIL COMBINATION) CHAMPION INDPT. CHUCKS. 
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Brg Anentirely new line of small Chucks provided with 
NS or 8 or 4 Indpt. reversible steel jaws. The best 
Siti @ Chuck in the market for foot lathes. 
@::-+| Ask for our Champion Indpt. Chucks at your 
> yee | dealers or write to us. 


THE D. £. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
8. A. SMITH, 23 S. Canal St., Chicago Western Agt 


Avowavont 1 tn Poco, 


THE 


Pittsburgh Reduction Company, 


95 FIFTH AVENUE, 
PITTSBURGH, PA., U.S. A. 


Have reduced the price of commercially pure 


a 


aa , bape bo 
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Each box contains Stencil Alphabet and Figures Ink and 
Brush For Marking Boxes, Barrels, Bags and Pack: ares for 
Shipmeat Printing all manner of Show Cards, Notice s, Signs. 
Nuinbers, Prices, ete , and many ee ‘3. Ins trnictiv4 
and amusing for be joys. Sent prepaid on receipt of aS oO > pric 
THE KOCCSON & PETTIS MFC. 
Established 1849. NEW =Avaee : ONN 


KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
ATTACHMENT 
KEY-MAKING 
MACHINES. 


_ ant Key-Heater Co, 


EAST SAGINAW, MICH, 





aluminum to 


$1 Per Pound 


for any quantity over one pound. 
Prices on sheet, wire, and castings upon ap- 
plication. 
Metal below 97°¢ and over 90% 
taining no sulphur or phosphorus, for alloy- 
ing with iron or steel, 90 cents per pound. 


pure, con- 














WILLIAMS & LOUDAN 


MECHANICAL ENGINEERS. 


17 & 21 Fink’s Buildings, 
MELBOURNE, AUSTRALIA. 


Manufacturers represented on Commis- 
sion. Indents Executed. 
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MCFADDEN CoO., 


735 MARKET ST. PHILADELPHIA. 


HYDRAULIC MACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 
JACKS, 
VALVES, 
FITTINCS, 
PACKINGS, 


ACCUMULATORS. 


) LATHE 
' Center Grinder 


For trueing Hardened 
centers in place, 

A cheap and effective tool’ 
! needed in eve ry ‘well-reg 
ulated machine shop. 
Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON. DEL. 


















Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted, 











Claw Jack. 





a Watson & Stillman, Mfrs, 


a 
NPA AM 


» Bolts or Serews 
For full information, wh Ss] 





NEW HAVEN, CONN. 





204, 206, 208 and 210 E. 434 ST., 
NEW YORK. 


S. W. REFSE & CO., Sole Manutfrs., 
182 FULTON STREET, NEW YORK. 





2 Plunger Belt Pump, 





16 AMERICAN 





[Aprit 23, 1891 


MACHINIST 








HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 
Pattern Makers’ 


Lathes, 


Engine Lathes, 
Metal Planers, 


Upright Drills, Pattern Makers 
Shapers, | Saw Tables, 
Milling | Jig Saws, 

Machines, Buzz Planers, 


Screw Machines, | Steam Hammers, 
Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes, 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN 


Helve Hammers, 
Bolt Cutters, 
Bolt Headers, 

Nut Tappers 





Flather 26 Inch Planer. 


AND BLACKSMITH SHOPS. 

















YOUR MACHINERY 
BY USING 


I MACHINE TOOLS 


Manufactured by 


LATHE &MORSE TOOLCO., 


Worcester, Mass., U. 8S. A. 


MORTON MFC. CO., 
Romeo, Mich. 





‘We have no machine in our works of same cos st thate arns 
as much money as yours.” Epw. P. ALLIS & Co. 
Edwin Reynold s, Supt. 





ay a 


i a SYRACUSE,MY 3 


PL: thitibibitii ili 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


M PATE [See 


J. NOTA McGILL Atcesae vente ‘Law, 


ATLANTICBU ILDING, WASHINGTON, D. C* 











SEND FOR CATALOGUE. 


PESTER verte heen co. 








for inventions procured. 
Litigation, Searches, Opin- 
ions, &o. —— ae. La- 


yy 
RCESTER, M 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





GI THE MORTON p Lightums Key-Way Gutter 
Ls ald Key Maker, 
= 4 Portable Key-Way 
S . an and P¢ ont _ 
Ss specia 
=! | me re Ln and 
_ fF cutting capacity from the 
a4 smallest work to aor eye 5 
j ft. long and 6 ins. wide ver 
Established 1845, od , sty aa AB smog ae rt in ow 
ading shops of this anc 
BUILD and REPAIR oS i ar comma. For fur- 
uo. » ther information address 
a 
P< 
Lud 
w 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 








FRICTION 








AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTUBERS 


sbaees BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical opera- 
tion requiring high, even and controllable temper- 
ature. 


No. 80 Nassau Street, New York. 


R. KING MFG. Co., 











Steel Sorew Punches, Tube Expanders, Packer Ratohet Drills, Tube Cut ir 


Tube Brushes, Ete, a 


WRITE FOR PRICE LIST. ROLLER EXPANDER. 


12th STREETS, ~ ~ JERSEY CITY, N. J. 


ra Lathe 2 Planet Tools. 


SCREW PUNCH. 
ERIE, 1lith & 





NO FORGING. 





It will pay you many times over, to use 
these Tools and throw away your old forged 
ones. Send for Circular and Prices. 


FRASSE & CO., 


92 Park Row, New York. 








Ross Anti-Friction BALL Bearing CoLLar. 


pd Lg id Patent Application ot 

1 Bearing, patented Dec. 2, 
1800, to Drill Presses, Lathe and 
all end thrust of Horizontal 
™\ Shafts in Machinery. 9% per 
W\ cent. of the friction overcome 


















: * FOR ne eg Full satisfac- 
eames PATTERN ) JOSIAH ROSS, 

| = MAKERS. “M) 

i ROYLE MACHINE Magar 

WORKS, Buffalo, 

PATERSON, N. J. i. - 





ENGINE LATHES. 


TURRET LATHES. 


PULLEY LATHES. 


FOX LATHES. 


IRON PLANERS. 


IRON SHAPERS. 


DRILL PRESSES. 


MILLING MACHINES. 













'LLODGE x DAVE 
Md MACHINE TOOL CO 
m  INCINNATI, 0. 
Rs 


—= 





IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide. 
DESIGNED FOR EXTRA HEAVY DUTY. 


THE LODGE & DAVIS MACHINE TO0L C0. 


WORKS: CINCINNATI, OHIO. 
EASTERN HOUSE: WESTERN HOUSE: PITTSBURGH HOUSE: 


» 64 Cortlandt St., 68 & 70 S. Canal St., Cor. Market & Water Sts. 


NEW YORK. CHICACO. ILL. PITTSBURCH, PA. 
Sole Agent for Great Britain, ALFRED HERBERT, Coventry, England. 




















All Planers reversed from both sides. 





General Design of Rear View of Iron Planer, showing Improved Device for holding Planer Bolts. 
See Advertisement on page 20. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING C 


MID. &M-CO, 





UTTERS AND SPECIAL TOOLS TO ORDER. 








i F. E. REED & CO. 
> Worcester. Mass. 






= — 
NGINE Lathes, Hand Latnes, Foot Lathes, and Milling Ma- 
E chines. Agents, MANNING, MAXWELL & MOORE, 111 
L 


FLATHER ENGINE LATHES. 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in | 


(ron Working Machinery. 


IMPROVED PATENT IRON 
PLANERS A 
SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. ’ 

















P. BLAISDELL & C 


0., 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


WILLIAM BARKER & CO., 


Manufacturers of 
Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST., 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 


GAGE MACHINE WORKS, 


MANUFACTURERS 


MAGHINE 
TOOLS, 


WATERFORD 















FOX & TURRET 
LATHES 
A SPECIALTY. 








Slotters, 


‘ae §8=—s EC. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 





Something New!! 


2 BY 24 


TORN TABLE TURRET 


LATHE 


Nowv Ready. 


JONES & LAMSON MacuIneE Co. 


SPRINGFIELD, VERMONT. 




















— — 
PRENTICE BROS., 
Manufacturers of 


Lathes & Upright Drills. 


20in. swing. 
riety of Drills manufac- 
tured in the world. 

Worcester, Mass. 


= 
CURTIS & CURTIS, 
66 Garden St., Bridgeport, Conn., 


PIPE CUTTING AND 
THREADING MACHINERY 


FOR HAND OR POWER. 
Send for Illustrated Catalogue. 


Largest Va. 








THE PRATT & WHITNEY COoO., 
HARTFORD, CoNN., Jun. 14, 1891, 
KEMPSMITH MACHINE Too. Co., 
MILWAUKEE, WIs. 
GENTLEMEN : 

We have used one of your back-geared 
Universal Milling Machines for several 
months. The foreman in charge of the 
department in which it is located reports 
the machine satisfactory and one that ca 
be recommended to intending buyers as 
well built and convenient. 

Very truly yours, 
Tue Pratr & WHItNeEY Co. 
R. F. Blodgett, Sec’y. 


CATALOGUE OF TOOLS 





OUR 
NEw 


Cents in Stamps (for postage). 







And Supplies sent free to any address on receipt of Ten 


4 
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Bench Style. 

Anew idea. Atimesaver. A toolto take the place of the 
devices in present use for balancing pulleys, armatures, cut- 
ter heads and rotary parts of machinery in general. Sub- 
stantial. Accurate. Send for circular. 


N. P. BOWSHER, SOUTH BEND, IND. 


Manufacturer of Specialties in Wood and Metal, 








_ 


(= IMMEDIATE DELIVERY. 


15” and 18” Crank 
| 20” and 26” Geared SHAPERS. 
| JNO. STEPTOE & CO., Cincinnati, Ohio. 
THE BARNES WATER EMERY 


TOOL GRINDER. 


ae It hasno pumps. N¢ 











valves. No piping tc 
supply it with water 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re 
sults. 

Sold subject to ap 
proval. Send for full 
as description and price 


W. F. & John Barnes Co., Rockford, 11. 
Address No. 1995 Ruby Street. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


, Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 



















































FOR 
Substantial, Well Made, 
Low Priced, Patented, 


10 Inch Drills, 


With latest improvements, Lever 

















Combination 
dress 


Sibley & Ware, 


or Wheel Feed, ad 























Chas, A. Strelinger & Co.,‘A¥2° Detroit, Mich. 


*~ SOUTH BEND INDIANA. 














D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. = MARK, 


PIPE CUTTING & THREADING MACHINE, 






A 


> Z r 
Beware of Imitations. 


None genuine without our % 
rade Mark and Name 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
‘21 Atherton St., YONKERS, N. Y. 


NEW PATTERN! 





WRITE FOR PRICES. 


Weatan- yn el . 
THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLUM STS.. CINCINNATI. O. 


PATENT FRICTION SHAPER. 








17 INCH STROKE. 
ss Double racks allow- 
» oe ing shaft 24@ to pass 
7 through base. Adjust 
4 able table for taper 


work, swivel jaw vise, 
feed adjustable while 
running, driven by 
hardened steel worm 
in’ phosphor _ bronze 
wheel; smooth run- 
ning, powerful, dura- 


1D Wright & dons, 


69 & 71 CEORCE ST., BROOKLYN, E.D.,N. Y. 


/ HURLBUT’S 
/ Patent Cut- 
fiw ting-off 
-—— and Cen- 
tering Machine. 


m Sizes 2’, 3'’, 4”, 6,6”. 

2 MADE BY 

Hurlbut & Rogers, 
South Sudbury, Mass, 


» FLEXIBLE METALLIC FILLET 


For PATTERN MAKERs. 8 Sizes. 











— Sendfor | 
Circular. 





id 





H. WHITE, 44 N. 4th Street, Phila., Pa. 








Z 

















EAST HAMPTON, CT. 





BORING AND TURNING MILLS, 
4, 5 and 6 Ft. SWING. 





H. BICKFORD, 





LAKE VILLACE, N. H. 








Of any size, kind or shape, for 
alr, water or steam, until you have 
conferred with the 


MASON REGULATOR CO., 


of Boston, either by letter or by 





‘*word of mouth.’’ 
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WILLIAM ‘SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LCCOMOTIVES, CARS and PIVOT BRIDGES, 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 


Self-Acting Injector of 1887. Fixed=Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tat LONG ALLSTATTER Ul 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 


Power Cushioned Hammer. coats yy. ’ 
Send for New Catalogue. ee _¥ ~_—. s 


THE a SIDE IRON oe 


GUARANTEE!) 

Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL 
Sizes 30” to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MO 





Hamilton, 


OHIO. 








BEMENT, MILES & C0., 


PHIL Poms PHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILROAD SHOPS 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC, 


The HILLES & JONES CO, “=== 


MANUFACTORERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boller Makers, Bridge Build- 
ers, Ship Bullders, Ralli- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 
























ay 
oe ere = 
Sim ry Hors beans 
LEVER & CRANK BLOWERS, } 
TABLE FORGES. 
SHRINKE! 











LRLACKSMITH DRILLS. 








THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 


Manufacturers of 


12 Sizes of Nativnal Bolt Cutters 

6 Sizes and Style sof Rapid Bolt Cutters. 
5 Sizes and Styies of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut oman hines. 

14 Sizes and Styles of Tappe 
8 Sizes and Styles of W oe “5 Machines. 
3 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

3 Sizes of Car Pin Machines, 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete outfits for Bolt shops. 


CATALOGUE SENT ON APPLICATION. 


RITTENHOUSE PATENT ADJUSTABLE GUIDE AND SPACING TABLE. 
3 FOR THE USE OF BOILER MAKERS 
Or other Structural Iron Workers. 


Guiignel | for either straight or 
urved work. 


Prices oan descriptive circular 
sent upon application. 


CG. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
») BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


BEVEL GEARS, 


. Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa 

















77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 








BELLOWS 


Beam Micrometer 













~ Send for Catalogue to 





STANDARD TOOL CO., Athol, Mass. 


THE INDISPENSHBLE LATHE DUG 


DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,34” to 114’; No. 2,’ to 24%4’’; No. 8, 1” to 84”. 
$7.50 Per set. 

These DOGS ean be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d, 


G07 Market St., PHILADELPHIA, PA, 

















MM TT 


A 


WYMAN & condo, = 


WORCESTER, MASS. 


DROP _FORGINGS. 









ACME MACHINERY Co. 
CLEVELAND, OHIO, 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS 
Cutting from 1-8 in. to 6 in. diameter. 


: Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS. 


BROOKLYN, N. Y. * 
New York Office, 69 Wali St. 
BUILDERS OF THE 


Pat. Combined Surface Cor 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 











PAT. DEC. 5, 1882, 
PAT. DEC, 4, 1883. 
PAT, AUG, 25, 1885. 











THE BLAKE REGULATOR, Belt Power Air Pump and 


Condenser. 


The CONOVER MFG. CO, 
CONSULTING » 
MECHANICAL ENGINEERS 


LIBERTY STREKT, 
NEW YORK. 
No Air Locks. 15 to 50 per cent. 
fuel saved or equa! amount of 
power gained. Runs with same 
economy as engine. 
Adapted toall kinds of En- 





Regulator. 





For Boiler Dampers, 


For Pumps and 
Pumping Engines, 


> Damper or Pump 


No Diaphragm Prices 


and reliable 


Always accurate 




















pent. ‘nd on yea tog aria. vo kel Plated. JOHN gines. Send for Circular. 
es 
so. METAL 
Ons «cc FFELEESS 
its ant SHAPERS 
CN R/ 
IDA SY W\ | FACTORY, HOBOKEN, aE 
\ | Manufacturers of Fie, Kah i A SPECIALTY. 
== AL uv ay, | | Send for Descriptive Circulars and 


Price Lists to 


a -—— _-: -ments, Extra and Best Quality, 
German Drawing Instruments, 
Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue 
Process Papers, Scales, Triangles, T-Squares, Drawing Boards, e bad 
Standard Profile, and Cross-section Papers. *9 


Catalogue to professional pegple on application. KENTON, OHIO. 





SOUTHWARK FOUNDRY & MACHINE CO., 


PHIL ADEL PHIA, PENNA 





Boilers, | Blowing & 
Tanks, | Reversing 
Steam | Engines, 
Centrifugal 
Hammers, ae ug 
Pumps, 
Heavy Steam 
Castings. ———e Punips. 


SOLE MAKERS OF 





PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY, DURABILITY, CLOSE REGULATION. 


Simpson's Centrifugal 
ro Separator and Trap. 


WUENGINE For Supplying Clean and Dry 
Steam to Engines, Dry 
Houses, ete. 





THE STRATTON 
SEPARATOR 


DELIVERS 


Dry STEAM 


To your engine or for any othet 
parpeee, no matter HOW LONG 


Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifugal force against the 
outer walls, while the dry 
steam goes through thesmall 
holes to center of pipe. 


Steam can enter at A or B, OUR STEAM PIPE, or_how 
as convenie nce may require ; much your BOILER MAY 
also used in conveying steam 

long distances. or Steam carne. An absolate safeguard. 
Hammers, Dry Houses, Water source of economy. 


Gas Generators, and for all 
parposse where Dry Steam 
8 necessary. 

KEYSTONE ENCINE AND MACHINE WORKS 


Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent 18 Cortlandt S8t., N. Y. 


—THE— 


Stratton Separator Co, 


32 Cortiandt St., NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES | 


25 to 1,000 H. P. 


These éngines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details.. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attains able Economy 
in Steam Consumption and superior regulation guar- 
m= ahteed. Self-contained Automatic Cut-off Engines 12 

= to 100 H. P. for Driving Dynamo Machines @ specialty. 
Iilustrated Circulars. with various data as to practical 
Steam Engine Construction and performance, free by 


are —— Z ~ mail. address, BUCKEYE ENGINE CO.; Salem, Ohio. 
SALES AGENTS: We 5 SIMPSON, - 10 TELEPHONE | BOTLOING \ N. W ROBINSON, 154 Washington St., Chicago, Til 


ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland. ani Virginia 


THE ALBANY STEAM TRAP CO. 


DUPLEX WATER FILTERS 
ALSO MANUFACTURERS zy’ Toston 


BOILERPURIFIERS.. 





- PUMP GOVERNORS 
' RETURN STEAM 


RENEWABLE SEAT TRA PS»® 


SEND VALVES. ~STEAM PUMPS., 


ALBANY STEAM TRAP CO. ALBANY, N.Y. 


“OTTO” GAS ENGINE WORKS, i ENGINES 


SCHLEICHER, SCHUMM & CO., 
SMALL, BUT HUSTLERS. 


33d and Walnut Sts., PHILADELPHIA. 
A 6x7 inch Engine, weight 800 Ibs., 


Branch Office, New York Agency, 
151 Monroe St,, CHICAGO. 18 Vesey St., N. Y. runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 


gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


yas ign” 
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Over 36,000 Engines in Use 







NOISBELESS 


Guaranteed to consume 2 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
coauieel by any otherengine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 


ap LackawaNy cup| Machine Tools 


GREASE CUP 
IN STOCK. 


Will Save its Costin Oil 
alone Several Times 
FITCHBURG MACHINE WORKS, 
Engine Lathes, ‘*‘ New Patterns.” 


per Annum. 
SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 14x6 ft., 16x6-8 ft.. 18x8 ft., 24x12 ft. 
Planer, 24x6 ft., Shaper, 14in., Drills, 
PRENTICE BROS., 


DRIPPING AND SPATTERING. 
Lathes, 12x6 ft., 15x6 ft., 17x6-8 ft., 


A POSITIVE FORCE FEED with the 
Drills, 20-21-25-28-32-36 in. swing. 














30-36 in. 
mors PERFEC T REGUL ATION and 


ISX& ft. 
tie n ‘yet attained in. any ‘device for the 


lubrication of machinery. Works 
| equally we ll in every possible pos sition, POWELL PLANER CO’s, 
r (9 Planers, 24x6 ft., 30x8-10 ft.,36x10-12-14 ft. 
Lackawanna Lubricating (0. | wennee wavarae cose 
41 Coal Exchange, Scranton, Pa. Lathes, 14x6, 16x6, 18x6-8-10 ft. 


Planers, 16in.; Shapers, 15-24 in. 
PERKINS ENGINE LATHES, 
16x8 ft., 19x10 ft., 22x10 ft., 


SECOND-HAND AND NEW. 


Niles Screw Machine, 1% in. hole, 
Powell Planer, 24x6 ft 

Walters Planer, 24x54 ft., 

Lincoln 2 Spindle P rotile r, 

Lincoln Milling Machines, 

Ames Engine Lathes, 13x6 ft., % in. hole, 
Fay & Scott 28x16 ft., 

Bement Axle 





CINCINNATI, 


» 0810, U.S.A. 24x12 ft., 26x14 ft. 


J-A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulting. Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


good order 
“ee “ 


new 
Variety and Universal . 


Lathe, 
Send for Complete List. 


J. J. McCABE, 


SUCCESSOR TO 


'E. P. BULLARD’S 


N. Y. Mach’y Warerooms. 


H 


good order 





Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
) bg of the highest standard of excel- 


= W.H. DOANE, Pres, D. L. LYON, Sec'y, 


MAC 


BorRING AND TURNING MiLLs, 
LATHES, 
Turret Macuines. 





68 Cortlandt Street, 


NEW YORK. 


INE 


BRIDGEPORT MACHINE TooL Works, 
E.P. Butcaro, Prop’r. 


BripGEPorT, Conn. 


TOOLS 









































Ke <I 


> CTy, 
AEACT RED 
S*impRoven’s 


STEAM ENGINES 
VARIED 
A . 
F pane : 
CONTRACTS TAKENS 


FoR a ER 
care ea 


Eclipse bari Engine 


NUN-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING — 
MACHINERY. © 


Send for Special Circular. 











FRICK COMPANY, Builders 


WAYNESBORO, PA. 

















[A GENUINE “«OoRTIBS.” 


neJAMES LEFFEL & CO.“ 3 
IMPROVED UPRICHT and HORIZONTAL 9} 


ENGINES & BOILERS 


3 Tro 26 HORSE POWER. 
STRONGLY BUILT on BEST PRINCIPLES 
for SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. 


Write for FREE PAMPHLET and your wants to 


THE JAMES LEFFEL & CO. 
SPRINGFIELD, OHIO, on NEW YORK CITY. 


te NO SKILLED ENGINEER _&3 


THE SHIPMAN AUTOMATIC STEAM ENGINE, 
PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 
1, 2, 4, 6 and 8 horse-power. 


Stationary and Marine. Automatic in Fuel and Water Supply. 


SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass, 
THE LEFFEL WATER oo ENGINE CO. 
Build a cvlontaa line of e N A 

Ea tise ENGINES 


AND 


p RETURN-FLUE BOILERS 


8,12,16, and 20 Horse Power. 


High in Grade. Low in Price. Strictly firste 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET, 


Address us in full as follows: 


’ THE LEFFEL WATER WHEEL & ENGINE CO. 


SPRINGFIELD, OHIO, U. S.A. 
THE TWISS AUTOMATIC ENCINE 


A STRICTLY FIRS 
CLASS ENGINE 

> At a very Low Price, 

Manulactured by 




































Feit 
Elevators, 


Steam and hydraulic, com- 


: ; w. Twi 
pletely CC juipped ; 25 whitney Aver te natle™, Haven, Conn. 


, VERTICAL AND YACHT ENGINES. 
iron work only. “us ; 


LaNnE & Bop ey Co., 


CINCINNATI, O. 


CHANDLER & TAYLOR CO’S 
oot gp SELF-CONTAINED 


STEAM ENGINES 


Are tested under 
VA !2 to 80 H.P.in Stock 








THE 
















Send 2-cent stamp for fully 
illustrated list. 


full load be 
ALSO SUITABLE 


/BOILERS 'L. S. STARRETT, 
palate delivery. ATHOL, MASS. 





CHANDLER& TAYLOR CO. INDIANAPOLIS, IND, Manufacturer ‘of Fine Tools. 
OFFICE, 15 CORTLANDT ST.,N. Y. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD COMPANY, 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


SIMPLE, COMPOUND, VERTICAL AND HORIZONTAL. 

This Company has purchased of MR. FRANK H. BALL, formerly of Erie, Pa., 

his engine governing and other devices, and is engaged in building and equipping 
new and modern shops near New York; it will be prepared on June Ist to take 
orders for Ball Engines, built under Mr. Ball’s personal supervision and with 
his latest improvements. 
y After May 6th, the business, firm name and good will of CHAS. R. VINCENT’ & 
CO., who for the past three years have had the agency of Ball Engines in the 
East, will be acquired by THE BALL & WOOD COMPANY. Mr. Vincent will 
become its Secretary, and Mr. Smith have charge of its interests at Cincinnati, 


FRANK H. BALL, V. Prest. and Gen’! Manager. THOMAS C. WOOD, President. 



























































AMER ICAN 





MACHINIST 


{| APRIL 


23, 1891 











BROWN & SHARPE MPG. GO. 


PROVIDENCE, R. I., U. S. A. 
STANDARD 
INTERNAL and 
EXTERNAL 


CYLINDRICAL GAUGES, 


STANDARD CALIPER 
GAUGES. 
STANDARD CYLINDRI- 
CAL GAUGES. 














BROWN & SHARPE MFG.CO- 





- PROVIDENCE. RL 





Western Representative, 








' 23 So. Canal St., 
CHICAGO, ILL. 




















COPYRIGHT 1 
THE GORDON & MAXWELL CO. 


Tue GORDON N STEAM PUMP CO. 


663 BY 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW VORK, 98 Liverty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 








rs =a Cc THE YALE & TOWNE MFG CO, 
\ | N | = STAMFORD CONN. 
: ew? NEW YORK CHIGAGO.PHILA.BOSTON 


JENKINS BROS,’ VALVES. 


¥E= very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture 
E& eyed Stuffing Box and Disc Removing Lock Nut 
I s used only in the Jenkins Bros.’ Valves. 
WY one are genuine unless stamped with “ Trade Mark.” 








71 JOHN STREET, NEW YORK. 
21 NORTH FIFTH STREET, PHILA. 


54 DEARBORN STREET, CHICAGE. | 





PITTSBURGH, a store for the Exhibition and 
Sale of our Labor- Saving Machine Tools. 


THE LODGE & DAVIS MACHINE TOOL CO., 


COR. WATER & MARKET STREETS, 


A. MULLER, Sec., PITTSBURGH, 


Manager. 


PA. 
See Advertisement on page 16. 


. BLECTRIC HRA. 


EBERHARDT’S PATENT. 


With rare exce pion, | oe machine is cutting 


ELECTRIC MOTOR CEARS 


In use by the following for cutting these gears 





fratt & Whitney Co Pond Machine Works, 
Thomson: Houston El. Co., Betts Machine Co 
Westinghouse Electric Co, Washington Navy. Yards, 
Edison Machine Co Watervliet Gov ares a al, 
Sprague Electric Co., Clayton 8. M. Mo 

Broo oeenn 7 O~ Detroit Electric W coke.” 
Brush blectric Co. Beaman & Smith, 


H. P. Nail Cc 
Forest City i rass Works, 
T.H. Lovell & Cx Simonds Rolling Mills, 


G. W. Fifleld, 
Garvin Machine © 


United Flec. Trac wie on Ce New Haven Mfg. © 

United Electric R’ yc Arnold Print W orks, 
Electric Trac hon mo Union Depot Street R’y Co., 
St. Louis Car C Nicholson & Waterman, 
F. Mess er KF auc et Mtg Co., Excelsior Machine Co.. 

P. D. Nattall & Des Moines Street R’y Co., 
Davis & U oe” Putman Machine Co., 
Cine innati Stree tR’y Co., Sheridan Iron -— 

G. A. Gray C Cushman Cane *k Co 

Goulds Mtg re Skinner Chuck Co., 

Niles Tool W« ae Clermont «& ¢ 

Morgan Engineering Co., a taek Thre a We rks, 
Prentice Bros., V.F.& J. Ba rnes C 

F. KE. Reed, man Mills, 

Powell Planer Co., Pacific Mills, and others 


GOULD & EBERHARDT, Newark, N. J. 





THE PRATT & WHITNEY CO., 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
¥ which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


== WESTERN BRANCH, 100 West Weshingten St.. Chicago. Ils. 











ms. A SMITH, 





$} hould you order INSIST on having Jenkins Bros.’ Valves. 
105 MILK STREET, BOSTON. 


NOW FINTSBURGH MACHINERY STORE. = 


The increased demand for our Improved. 
Machine Tools in the Iron District of Penn-| 
sylvania has decided us to open in the city of) 


THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER COMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, 
STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE BOLTS. 












1 pp 2, I, AEE te 
He Sess TOOLS AND SUPPL, 


lronzBrass 
Work. 


- LE RES OES a 
Send for 
Illustrated 
Catalogue. 











The Celebrated 

, F.E.REED & 
=~ 16-inch Swing - 
Engine Lathe. 


Oe 
111-113 LIBERTY ST,, NEW YORK. 
We carry the largest line of Tools and Supplies in the City. 








S. A. 


a 
_) 
| {ay 


| —d 








MANUFACTURER OF 
FROM 16 to 48 IN. SWING. 
.}Cuts, Photographs and Prices furnished 
on application. 


‘|Lowell, Mass., U. 








Key-Seating Machines 


J. M. ALLEN, PRESIDENT. 
and 20 in. Drills Wm. B. FRANKLIN, VICE-PRESIDENT. 
SEND FOR LIST OF F. B. ALLEN, SEcOND VICE-PRESIDENT. 


B. PIERCE, SEcRETARY & TREASURER. 





WHEELS, ready made. 
WHEELS, made to order. 
CUTTING, light or heavy. 


New and Second-Hand | s. 
CATALOG U E, gratis. 


Lathes, Planers, Drills, 
r ¢ A 4 WORKS, Lexington, Mass 























or anything in Machinists’ Tools 
Rochester, N. Y. 
SPUR CEARED 
MANUFACTURED BY 


or Supplies. 
“Works at North Bloomfield. 
AND 
The CG. A. GRAY CO., 


W. P. DAVIS, 
DLA N i RS SPIRAL GEARED. dt 
479 Sycamore St., CINCINNATI, 0. 

















an» x ro x . g Planer. 
IFACTURERS Cc 














20” x 6” = Lathe. 
NAAN | 





He Foo cyan 





INE SoTo' CoN. MINCHINE: TOOLS 








J.M.CARPENTER fs iitiililiiiini 


PAW TUCKET.R.I. 





APS & DIE 


